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Bepori  of  the  proceedings  at  the  First  Meeting  for  1847  of  the 
Cotteewolde  Naturalists^  Club. — From  the  Wilts  and  Gloucestershire 
Standard. 


The  first  meetmg  of  the  season  was  held  last  Tuesday  (April  13th) 
in  oar  town.  After  breakfasting  at  the  Ram  Inn  the  Members  of 
the  Club  visited  the  Roman  pavement  at  the  Barton,  and  the 
Royal  Agricultural  College,  where  numerous  workmen  are  busily 
employed  on  the  chapel,  theatre,  and  farm  buildings.  The  unfavour- 
able state  of  the  weather  rendered  it  necessary  to  limit  the  excursion 
to  the  ndlway  cuttings  in  Hailey  Wood,  instead  of  proceeding  to 
Sapperton.  The  woods  are  now  decorated  with  a  provision  of  blue 
scentless  violets  ^  Viola  hirta,  Lin.),  primroses,  and  wood  anemones, 
but  many  of  the  more  interesting  of  our  native  plants,  such  as  the 
parasitic^  tooth-wort  ^Lathraa  squamarta,  Lin.),  are  a  month  later 
in  their  flowering  than  last  year.  To  the  botanist  who  looks  after 
the  more  minute  productions  of  Nature,  a  predion  of  mosses  are 
spread  over  the  stone  walls  in  various  stages  of  fructification.  After 
their  walk  the  club  returned  to  an  excellent  dinner  at  the  Ram  Inn. 
Amongst  the  company  present  were  Dr.  Daubeny,  of  Oxford,  in 
the  chair;  the  Rev.  W.  F.  Powell,  the  Rev.  J.  M.  Prower,  the  Rev. 
—  Mason,  Rev.  —  Daubeny  of  Eastington,  jun.,  D.  Bowly,  Esq., 
E.  Bowly,  Esq.,  Sir  Thomas  Tancred,  Mr.  Gyde,  of  Pamswick, 
Thomas  Warner,  Esq.,  C.  Pooley,  Esq.,  S.  Lediard,  Esq.,  Professor 
Woodward,  R.A.C.,  &c.,  &c. 

After  dinner  Dr.  Daubeny  read  a  letter  firom  a  gentleman  at  the 
Cape,  by  which  it  appeared  that  the  potato  disease  might  be 
expected  ultimately  to  wear  out,  by  analogy  with  what  had  there 
occurred  to  the  sweet  chesnut. 

Mr.  Woodward  called  attention  to  a  report  in  the  Morning 
Chronicle  of  a  meeting  of  the  Botanical  Society  of  London,  from  which 
it  appeared  that  every  scientific  man,  in  or  out  of  England,  repudiated 
the  speculation  of  Mr.  Smee,  that  the  disease  was  caused  by,  or  in 
any  way  connected  with,  the  turnip  plantlouse  {Aphis  JRapa,  Curtis). 

Mr.  Charles  Pooley  next  read  a  letter  from  a  friend  at  Smyrna, 
•n  the  state  of  agriculture  in  that  part  of  Asia  Minor.  Possessing 
a  wide  extent  of  fertUe  alluvial  soil,  and  a  delightful  climate,  in 
which  the  olive  and  vine,  and  most  of  the  cereals — wheat,  barley, 
rye,  oats,  and  maize,  may  be  successfully  cultivated,  the  mode  of 
farming  is  slovenly,  and  extremely  primitive  in  its  character. 
Draining,  though  requisite,  is  unknown ;  manure  only  used  for  the 
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Vineyards;  regular  YotationB  unheard  of;  potato  only  cultiyated  fof 
the  European  residents ;  and  the  land  is  held  conditionally  on  the 
payment  of  one-half  the  produce. 

Sir  Thomas  Tancred  exhibited  to  the  meeting  a  collection  of 
insects,  presented  to  the  Agricultural  College  by  P.  J.  Selby,  Esq., 
of  Twizdl  House,  Northumberland.  The  collection  consists  of  372 
named  species  of  beetles,  and  13  species  of  moths^  including  many 
of  those  which  are  most  injurious  to  ferming. 

The  next  communication  waa  made  by  Mr.  "Woodward,  at  the 
request  of  Sir  Thomas  Tancred — "  On  the  Geology  of  the  district 
explored  by  the  Cotteswolds  Club,  and  more  particularly  the  Clay 
subsoil  of  the  College  Farm.''  On  account  of  the  locid  interest 
attaching  to  this  pap^r,  we  insert  it  at  fhll  length — 

*'  The  Cotteswold  hills  form  an  elevated  tract  nearly  in  the  centre 
of  England,  which  extends  in  a  N.E  and  S.W.  direction  through  the 
county  of  Gloucester,  from  Campden  to  Wootton-under-Edge,  a 
distance  of  30  miles,  and  occupies  an  average  breadth  of  10  miles. 

''  The  surface  of  this  district  has  a  general  inclination  to  the  S.E., 
its  Mstem  borders  having  an  elevation  of  about  400  to  500  feet 
above  the  sea ;  whilst  the  Western  ranges  from  600  to  800  feet,  and 
tiie  culminating  point,  Cleeve  Cloud,  is  1134  feet  high, 

The  Thames  and  Severn  canal  passing  through  the  centre  of  the 
district,  affords  an  excellent  datum  line,  for  estimating  the  elevations 
of  various  points ;  from  Siddington  ,to  Sapperton  it  preserves  the 
same  level,  but  beyond  each  of  these  points  numerous  locks  indicate^ 
a  rapid  £eJ1  of  the  general  level  of  the  country  towards  Swindon,  and 
of  the  valley  towards  Stroud  and  Gloucester.  The  branch  of  the 
Great  Western  Bailway  from  Swindon  to  Gloucester  passing  through 
the  same  line  of  country,  has  given  the  key  of  its  geological  structure. 

''  The  Hills  are  entirely  composed  of  two  strata  of  Oolitic  limestone, 
separated  by  a  bed  of  day  known  to  geologists  as  the  *'  Fuller's 
Eurth."  These  strata  are  inclined  to  the  S.E.,  at  the  rate  of  about 
1  in  130,  or  less  than  half  a  degree;  yet  this  inclination  is  greater 
ihan  that  of  the  general  surfeu^,  and  sufficient  to  carry  the  hill  strata 
beneath  formations  of  later  date  on  the  S.E.,  whilst  on  the  N.W« 
boundary  they  terminate  in  steep  escarpments,  broken  and  indented 
by  numerous  deep  and  picturesque  valleys,  which  pursue  a  winding 
course  among  the  hills«  Such  are  tiie  valleys  of  the  Coin  at 
Withington,  and  the  "  Golden  Valley  "  of  Sapperton.  During  the 
winter,  small  streams  wander  through  these  western  valleys  to  the 
Severn ;  in  summer  many  of  the  springs  fjEdl,  and  the  streams  are 
concealed  by  reeds  and  rushes;  for  owing  to  the  indinaUon  of  the 
strata,  almost  all  the  rain  which  falls  on  the  Cotteswolds  supplies 
streams  which  flow  in  an  opposite  direction.  The  Severn  Wells, 
near  Cubberly,  and  the  Thames  Head  both  supply  tributaries  of 
the  Isis. 

The  water  in  these  streams  and  in  neighbouring  wells  is  prevented 
from  sinking  to  a  lower  level  by  beds  of  marl  or  day,  which,  when 
removed  from  atmospheric  influence,  are  impervious  to  water ;  above 
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these  days  all  the  joints  and  fissures  of  the  rocks  are  flUed  with 
water  np  to  a  certain  level,  yaiying  with  the  quantity  of  rain  which 
falls  at  di^erent  periods  of  the  year. 

Mr.  T.  0.  Brown  observed  that  in  the  fissure  which  supplied  the 
first  gush  of  water  to  his  well  at  Further  Barton,  there  were  indications 
of  a  considerable  current  at  the  depth  of  100  feet,  afforded  by  the 
sand  polished  surbces  of  the  rock. 

"  But  the  Ck>tteswolds  Club  does  not  confine  its  wanderings  to  the 
hills ;  our  district  Intimately  extends  to  the  Seyem  on  one  side  and 
to  the  Chalk  Downs  of  Wiltshire  on  the  other.  Erom  the  tower 
of  the  Agricultural  College  we  can  look  over  a  wide  extent  of 
undulating  country,  bounded  in  the  distance  by  the  blue  hills  of 
Wiltshire,  and  presenting  in  the  middle  distance  a  lower  range 
extending  firom  Faringdon  Clump  to  D^ry  Hill.  We  are  on  the 
6.E.  boundary  of  the  Cotteswold  Kills,  and  the  country  before  us 
exhibits  a  difilorent  geological  and  agricultural  character.  It  is 
watered  by  numerous  str^uns,  and  presents  an  infinite  variety  of 
•oil  and  culture ;  oak  woods  and  elms  succeed  the  intenninable  beech 
woods  oi  the  hills,  and  pasture  and  water  meadows  are  frequent." 

In  order  to  obtain  a  general  idea  of  the  nature  and  succession  of 
the  subsoils  (or  strata  J  of  the  whole  district,  we  may  conveniently 
pursue  the  ''  Ermine  Way,"  which  coming  from  Kewbury  through 
the  Wanborough  Downs,    runs  almost  in  one  straight  line    to 
Cricklade,   Cirencester,  Birdlip,   and  Gloucester,   passing  over  in 
succession  the  whole  of  the  OoHtio  strata  in  the  following  order ; — 
1. — ^Portland  stone. 
2. — ^Eimmeridge  day. 
3. — Coral  rag. 
4. — Oxford  day. 

Kelloway  rock. 
5.^-Great  Oolite :  subdivided  into 
Com  brash. 
Forest  marble* 
Bradford  day. 
Bath  freestone. 
Stonesfidd  slate. 
6.— Fuller's  earth. 
7. — ^Inferior  Oolite. 
8.— lias. 
1. — ^The  Portland  Stone  is  seen  best  in  the  quarries  near  Swindon 
Old  Town:  it  is  the  only  stratum  in  the  series  which  appears  .to 
have  been  partly  formed  on  dry  land,  or  in  fresh  water ;  the  rest  are 
entirdy  of  marine  origin. 

2. — ^The  Kimmerid^e  Clw/  occupies  the  valley  in  which  Swindon 
station  and  New  Town  are  situated. 

3. — ^The  Coral  Rag  rises  up  from  beneath  the  day,  and  forms  the 
hills  about  Stratto^jj  Saint  Margaret's,  Pen  Hill,  and  Blunsdon.  V^ 

4.— The  Oxford  Clay  occupies  the  whole  of  Braydon  Forest,  and 
the  wide  valley  around  Cricklade,  but  is  often  covered  by  thidc  beds 
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of  Oolitic  gravel.  At  Foss  Farm,  Driffield,  is  a  hill  of  sand  covered 
with  forze,  which  Mr.  Bravender  has  pointed  out  to  me  as  representing 
the  KeUoway  Eock,  and  from  which  he  has  obtained  a  specimen  of 
AmmoniUs  Herveyi, 

5. — At  Driffield  cross- ways  we  may  see  the  Com  Brash  in  the 
small  quarries  from  which  the  road  stone  is  obtained,  and  in  descend- 
ing the  hill  towards  Cirencester  we  pass  over  to  the  Forest  Marble,  a 
thin-bedded  stone,  well  shewn  in  the  quarries  at  Preston,  from  which 
much  of  the  roofing  stone  and  planking  so  extensively  used  in  the 
neighbourhood  are  obtained.  Frequent  beds  of  marly-day  alternate 
with  the  stone,  one  of  which,  on  Mr.  E.  Bowly's  Farm,  at 
Siddington,  is  worked  as  a  brick-field.  One  of  these  beds  of  day  is 
usually  found  dividing  the  Forest  marble  from  the  Bath  freestone,  and 
consequently  represents  the  Bradford  Clay,  Beyond  Stratton  our 
road  lies  over  the  Bath  freestone  (or  '*  Hampton  stone ")  as  far  as 
Highgate,  where  several  deep  valleys  expose  the  Stonesfield  Slate, 
Fuller^ s  Earth,  and  Inferior  OoUte. 

The  quarries  near  Birdlip  also  exhibit  the  Inferior  Oolite,  and  the 
remainder  of  the  road  to  Gloucester  rests  upon  the  Lias, 

If  an  Artesian  well  (such  as  that  now  in  progress  at  Southampton) 
were  attempted  at  Swindon  New  Town,  it  woidd  pass  through  all  the 
above-mentioned  strata,  from  the  Kimmeridge  day  to  the  Lias,  in 
the  same  order  in  which  they  are  passed  over  by  the  Ermine  way, 
reaching  the  sur&ce  of  the  Lias  at  a  depth  of  about  1000  feet. 

The  same  system  of  strata  forms  a  continuous  tract  of  country, 
having  similar  characters,  extending  from  Scarborough  and  Whitby, 
on  the  Yorkshire  coast,  to  Lyme  Regis  and  the  Isle  of  Portland,  on 
the  coast  of  Dorsetshire. 

Having  said  thus  much  on  the  Cotteswolds  district,  I  will  refer 
now  more  particularly  to  the  subsoils  of  the  CoUege  Farm. 

When  I  first  visited  Cirencester  in  August,  1845, 1  obtained  from 
Mr.  Bravender  an  account  of  the  neighbouring  rocks  and  quarries, 
more  particular  than  was  afforded  by  any  published  document ;  for 
the  geological  maps  represent  by  one  colour  all  the  country  between 
the  Oxford  clay  and  Inferior  Oolite,  although  in  the  interval  there 
axe  four  strata  containing  different  suites  of  fossils,  and  presenting  an 
entirely  different  geological  and  agricultural  character. 

On  a  small  part  of  thepoUege  Farm  the  Bath  freestone  forms  the 
subsoil,  and  in  the  deepest  hollow  is  a  deposit  of  Oolitic  gravd;  but  in 
almost  every  field  the  subsoil  consists  of  clay  and  ''  stone  brash " 
intermingled,  for  not  only  do  the  beds  of  clay  alternate  with  layers 
of  stone,  but  the  same  led  is  at  one  place  entirely  composed  of  stone, 
and  within  a  few  yards  the  stone  may  thin  out  and  give  place  to  clay. 
"  Stone  brash  "  is  the  local  name  forrubbly  limestone  ;  even  the  most 
solid  beds  become  *'  brashy  "  near  the  surface,  owing  to  the  action  of 
fix)st  and  rain  water.  The  stone  brash  of  the  College  Farm  becomes 
hard  and  **  planky  "  at  a  small  distance  from  the  surface,  like  the 
Forest  marble  of  the  Preston  quarries,  and  is  part  of  the  same 
formation.    Hundreds  of  tons  of  this  stone  have  been  raised  for 
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roofing  the  new  buildings.  At  the  depth  of  from  5  to  10  feet  the 
Forest  marble  has  usually  a  deep  indigo  tint,  but  nearer  the  surface 
it  becomes  rust-coloured.  In  some  of  the  thick  beds,  used  for  pitch- 
ing the  streets,  every  stone  is  blue  in  the  centre  and  yellow  on  the 
outside ;  the  change  is  sudden  and  well  marked,  and  is  evidently  due 
(as  stated  by  Mr.  Way)  to  the  conversion  of  a  silicate  of^the  prot-ozyde 
of  iron  into  per-ozyde,  for  all  our  stone  contains  a  sniall  quantity  of 
iron,  which  rusts  on  exposure  to  the  air  or  rain-water.  The  circum- 
stance is  of  some  interest,  as  it  indicates  the  depth  to  which  rain- 
water carries  down  oxygen  into  the  subsoil ;  in  tiie  large  joints  and 
fissures  of  the  rock  the  rust  colour  is  strongest,  aud  extends  to  the 
greatest  depth. 

The  day  of  the  Forest  marble  is  so  variable  in  position,  thickness, 
and  composition,  that  persons  accustomed  only  to  other  day  soils, 
would  not  be  justified  in  predicating  a  single  fact  respecting  it  from 
a  casual  inspection  of  the  surface.  I  shall  theraore  cite  the 
information  of  those  who  have  had  most  experience  in  the  matter. 
The  surface  soil  has  a  cold  gray  or  chocolate  hue,  which  distinguishes 
it  at  once  from  the  warmer  complexion  of  the  corn-brash,  and  the 
lighter  tint  of  the  Bath  freestone.  The  clay  itself  (or  rather  mar/,  for 
it  always  contains  lime,  and  sometimes  in  large  proportion)  is  some- 
times bluish  gray,  and  elsewhere  (especially  the  lowest  beds  or 
Bradford  clay)  of  a  light  olive  tint ;  as,  for  example,  in  the  drains 
which  are  now  making  near  the  entrance  of  the  Park. 

Mr.  T.  C.  Brown  says  this  clay  is  much  benefitted  by  subsoiling, 
but  not  by  deep  ploughing — it  should  never  be  brought  up  to  the 
Burfistce ;  and  Mr.  Bravender,  in  his  Essay  on  Breaking  up  Grass 
Lands,  observes,  that  soils  resting  on  this  clay  should  be  deepened  very 
gradually ;  it  should  be  done  before  the  winter,  so  that  it  may  be 
exposed  to  the  full  action  of  the  frosts,  and  requires  to  be  plentifully 
manured.  Otherwise,  an  attempt  to  deepen  the  soil,  even  to  the  extent 
of  Udo  inches f  will  injure  the  succeeding  crops  for  several  years. 

Mr.  Arkell,  whose  management  of  tibis  clay  it  is  unnecessary  for 
me  to  eulogise,  has  pointed  out  to  me  that  it  differs  from  the  Oxford 
and  other  days  of  die  district,  in  the  readiness  with  which  it  fedls 
to  pieces  with  frost  and  rain,  becoming  light  and  hoUow,  so  as  to 
require  rolling  and  pressing  to  prevent  the  wheat  plants  from  being 
'*  thrown  out "  by  the  repeated  falling  ^way  of  the  soil.  Like 
other  day  soils  it  is  not  so  well  adapted  for  turnips  or  barley  as  for 
wheat  and  oats,  vetches  and  broad  clover.  Various  parts  of  the 
&rm  on  the  mixed  clay  and  brashy  subsoil  are  cultivated  on  the 
three-fields,  and  four  or  eight-field  systems,  whilst  the  fields  with  a 
subsoil  of  dry  stone  are  kept  under  the  five-field,  or  "  Cotteswolds 
hill "  system.  Most  of  the  Forest  marble  district  requires  draining^ 
because  even  when  the  beds  of  clay  are  thin  and  interstratified  with 
stone,  they  will  arrest  the  percolation  of  the  rain-water  for  a  con- 
siderable time.  The  drains  which  Mr.  Arkell  has  put  in  are  from  3 
to  44  feet  deep,  and  from  24  to  40  feet  apart,  according  to  the  depth 
of  the  clay,  and  the  presence  or  absence  of  stone.    When  the  stone 
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is  within  a  yard  of  the  saifaoe,  it  is  less  es^nsiye  to  make  the  drains 
shallow  and  more  numerous.  The  drains  are  made  with  the  stone 
taken  out  in  digging  them,  for  which  it  is  well  adapted ;  in  filling 
in  the  drains  these  stones  are  first  placed  in  a  triangular  form  at  the 
bottom,  and  loose  stones  filled  in  above. 

The  weeds  which  infest  the  day  lands  of  the  Forest  marble  district 
are  the— 

Carnation-grass,  Co/rex  Olauca,  Seop. 
Couch,  AgroHu  ttolonifera,  Lik. 
Black-bents,  Alopseurtu  ogreBtis,  Lnr. 
Garlic,  AUium  vineaie,  Lnr. 
Colts' -foot,  TMBilago  Farfara,  Lik. 
Bed  Eve-bright,  JSuphrasia  OdontiUs,  Lnr., 
and  others  which  are  more  ornamental  than  injurious,  such  as  the 
Blue  Pimpernel,  AnagaUii  ocdruUa, 
Toad-flax,  Linaria  JSkUine  and  spurta, 
and  the  somewhat  rare  Campanula  hyhrida,  Lin. 
Bramus pinnatuBf  Beauv.,  infests  all  the  pastures  and  borders  of  fields 
on  Stone-brash  and  marl  alike,  and  is  readily  recognised  by  the  broad 
bright  green  leaves,  which  neither  sheep  nor  cattle  touch.     Tur&  of 
hair-grass  {Aira  coipUosa),  or,  as  they  are  called  "Bull-peats,''  are 
also  frequent  in  woods,  meadows,  and  pastures,  on  a  strong  soiL 

My  own  observations  have  been  directed  chieflv  to  the  geological 
history  of  these  formations,  and  especially  to  me  fossil  remains 
which  they  contain.  On  the  present  occasion  I  shall  only  notice 
those  of  the  clay ;  they  are  found,  I  believe,  almost  exclusively  in 
that  particular  bed  which  represents  the  Bradford  clay  of  Wiltshire, 
and  may  be  seen  in  the  railway  banks  at  Kemble,  and  the  Ackman 
Street  (Tetbury  Bead)  station,  in  Mr,  Gregory's  grounds  near  the 
Mount,  at  Smerrill  Quarry,  and  on  the  CoUege  Farm. 

Bradfbrd  has  long  been  celebrated  for  its  fossils,  especially  the 
Pear  Encrinite  (Apiocrinus  Farkinsoni,  Bbohk.)  an  animal  belonging 
to  a  group  almost  unknown  in  our  seas ;  it  was  a  star-fish  having  ten 
fea&ery  arms,  and  scmported  on  a  long  flexible  stem  attached  to  the 
bottom  of  the  sea.  The  remains  of  this  plant-like  animal  consist  of 
fhigments  and  single  joints  of  the  stalk  and  body,  called  **  coach" 
wheels "  by  the  quarrymen,  the  pear-shaped  bodies,  and  detached 
joints  of  the  arms  and  fingers.  The  first  and  most  perfect  specimen 
found  near  Cirencester,  was  obtained  by  the  policeman  at  the  Tetbury 
Boad  Station,  and  given  to  the  College :  several  specimens  have  been 
obtained  by  Mr.  Qotz,  a  student  of  the  College,  at  the  limfiltiln 
quarry  in  Peirymoor ;  other  specimens  in  the  CoUege  collection  were 
found  by  my  brother  at  the  Ackman  Street  Station,  one  of  them  is  a 
very  young  encrinite,ger  minating  on  a  fragment  of  fossil  bone. 

Several  other  characteristic  fossils  were  obtained  a  few  years  ago 
by  Mr.  T.  C.  Brown  and  Mr.  Bravender,  such  as  T&rebr<xtula  digona 
and  deeuuata,  Avtcula  oostata,  and  several  corals  which  are  common 
at  Bradford.  With  the  assistance  of  my  class  I  have  obtained 
evidence  of   more  than   100  species  of  marine  animals  having 
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inhabited  the  sea-bottom  (where  now  stands  the  Agricultural  CoUege) 
at  the  period  this  day  was  accumulated. 

The  nature  of  these  fomb  wiU  be  seen  by  the  fallowing  list : 

Plants,  number  of  spedes        . «  2 

Sponges 1 

BadiaU  (tnimdU, 

Ccntds,  about  .,  . .  14 
Crinoid  star-fishes  . «  . .  8 
Star-fishes  ..         «.       1 

Sea-urchins,  about  < .         . .     10 


ArtieulaU  animals, 

Anellides,  about  .  •  ..  7 

GruBtaceans  . .  • .  l 

MoUuscaus  animals f 

Bivalves     . .  . .  . .  23 

Terebratulse  . .  .  •  10 

Spiral  uniyalves  . .  . .  8 

Ajmmonites  (fi-agment)  . .  1 

Vertebrate  animals, 

Fishes,  about  • .  . ,  19 

Eeptiles      . .  ,,  . .  7 


28 


42 


26 


Total  ..         ..  107 

The  vegetable  remains  consist  of  drift  wood,  as  hard  and  brittle  as 
coal,  and  a  single  small  NuUipore,  the  only  genus  of  marine  plants 
capable  of  Hying  at  a  depth  exceeding  80  fathoms. 

The  spmge  is  a  minute  species,  belonging  to  a  group  haying  a 
calcareous  skeleton. 

The  cordis  are  small  species,  such  as  are  found  in  deep  water; 
the  only  large  reef-building  species  belongs  rather  to  the  Great 
Oolite,  and  coyered  in  some  places  the  bed  of  the  sea  upon  which 
the  animal  of  the  Bradford  clay  period  liyed. 

The  Orinoids  indude  aspecies  of  Comatula,  oneof  whichstill  inhabits 
our  coasts,  being  attached  to  sea-weed  in  its  young  state,  and  becoming  / 

afterwards  detached,  and  capable  of  swimming  about  in  the  sea.  / 

The  AiieUides  are  marfuie  worms,  forming  shelly  tubes  in  which     ">*-    ^/ 
they  liyed;  they  are  common  upon  oyster  sh^  and  corals  in  our 
own  seas. 

Crustacea. — Only  the  daws  of  small  crab  or  lobster  haye  been 
obsenred. 

Biyalye  shells  (Concki/eraJ, — Casts  of  seyeral  species  are  common; 
small  oysters,  of  two  or  three  kinds,  and  scallops  are  yery  common. 

Ten  speciee  of  Terebratuhe  haye  been  discoyered,  but  the  individuals 
are  exceedingly  numerous ;  these  shells  are  eminently  characteristic 
of  deep  wat^,  even  at  the  depth  of  100  &thoms 
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The  spiral  shells  are  casts  and  minute  C&nthia  and  N&riMa. 

Chambered  shells  ^Cephalopoda)  are  extremely  rare  in  Great  Oolite 
generally,  no  Belemnites  have  yet  been  found,  and  only  one  minute 
ntigment  of  an  ammonite. 

The  remains  of  Vertebrate  animals  belong  ezclusiTely  to  the  cold- 
blooded classes,  for  although  small  Insectiyorous  and  Marsupial 
quadrupeds  had  undoubtedly  existed  at  the  period  of  the  deposition 
of  the  Stonesfield  state,  no  teeth  or  remains  have  been  detected 
hitherto  in  the  Bradford  day. 

The  skeletons  of  fishes,  especially  the  aJtarks,  contain  so  little  of 
the  carbonate  and  phosphate  of  lime  that  only  the  harder  portions  of 
their  skeletons — the  teeth  and  enamelled  scales  are  usually  found  in 
a  fossil  state.  The  College  collections  contains  numerous  forms  of 
crushing  teeth,  or  "palates,"  of  extinct  species  allied  to  the  Port 
Jackson  shark,  which  lives  upon  shell  fish  and  crustaceans ;  there  are 
also  sharp-poin'ed  teeth  of  other  sharks,  and  the  mandibles  of  a 
ChimaBroid  fishes, — (Tsehyodus  JEgerton. ) 

Beptihs. — I  have  obtained  the  teeth  of  several  species  of  the  large 
carnivorous  saurians,  (Plesio  and  Ichthyosauri  J,  and  there  are  small 
sculptured  plates  and  filaments  of  bones,  which,  I  believe,  belong  to 
some  small  marine  turtle. 

The  collection  contains  also  a  suite  of  specimens  ^m  Bradford, 
presented  by  the  Rev.  W.  Dansey,  of  Donhead  St.  Andrew,  and 
Mr.  Joshua  Brown. 

In  conclusion,  I  wish  to  remark,  that  although  it  may  answer  no 
agricultural  or  other  economic  purpose  to  examine  minutely  into  all 
such  details  as  the  preceding,  yet  it  may  be  useful  to  the  engineer 
and  the  farmer  to  possess  as  much  knowledge  of  the  characteristic 
fossils  of  the  British  strata,  as  will  enable  him  to  pronounce  with 
certainty  the  geological  relations  of  any  particular  stratum  in  which 
he  may  be  more  immediately  interested,  and  it  requires  no  unusual 
industry  or  intelligence  to  learn  the  physiogomy  of  a  few  shellsj 
such  as  will  serve  this  purpose.  Whatever  system  of  farming,  and 
whatever  practices  are  found  beneficial  on  the  College  Farm,  wUi  be 
equally  successful  wherever  the  Forest-marble  and  Bradford  clay  are 
met  with,  and  as  a  means  of  identifying  these  strata,  I  know  of  no 
method  more  simple  and  more  certain  than  the  examination  of  the 
fossils  which  are  so  plentifully  distributed  in  them.  Those  only  who 
have  attempted  to  generalize  the  observations  made  in  a  particular 
district  by  means  of  geological  laws,  are  in  a  position  to  appreciate 
the  usefulness  of  such. enquiries;  but  to  the  natural  historian  they 
have  an  attraction  independent  from  question  of  utility ;  he  does 
not  look  upon  this  deposit  as  so  many  feet  of  day  merely,  but  sees 
in  it  a  historical  monument  of  times  long  ere  man  became  the  tenant 
of  the  globe ;  when  the  care  of  Providence  was  bestowed  as  lavishly, 
as  in  our  own  day,  upon  numerous  races  of  unreasoning  creatures,  until 
the  earth  was  ftilly  prepared  for  its  last  and  noblest  inhabitant,  to 
whom  should  be  given,  not  merely  a  vegetative  or  animal  existence, 
but  intellectual  and  spiritual  life. 
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Addre$8  read  to  ihs  Coiteswolds  NatMraUstM*  Club,  at  their  Winter 
Meeting,  held  at  Glouceeter,  January  IBth,  1849.  By  T.  Barwick 
Lloyd  Baker,  Esq.,  of  Hardwicke  Coart»  President. 


Gbhtlehek, 

Three  summerg  have  now  shone  on  the  gatherings  of  the  Cotteswolds 
Katuralists,  and  for  the  third  time  we  are  assembled  for  our  wintei  meeting. 
Oar  Club  was  originally  formed  on  the  model  of  a  similar  society  in 
Berwickshire,  and,  as  it  was  there  the  custom  that  the  President  should 
each  year  address  to  the  meeting  a  short  recapitulation  of  the  proceedings 
of  the  club,  so  I  have  readily  undertaken  to  follow  the  same  example,  as  it 
leads  of  coarse  to  the  adoption  of  another  excellent  rule  of  the  same  society, 
by  which  the  President  is  annually — changed. 

However  reluctant,  therefore,  I  may  be  to  trespass  on  your  time  and 
detain  you  from  more  interesting  matter,  I  must  ask  you  to  bear  with  me 
while  I  go  through  a  short  recapitulation  of  the  meetings  we,  or  manv  of 
us,  have  ei^joyed  together ;  and  if  the  looking  back  to  past  troubles  is 
agreeable  by  the  contrast,  I  trust  you  will  not  be  less  inclined  on  the 
retrospect  of  such  pure  and  satisfactory  pleasures  as  ours  to  say  H<Be  olim 
meminiseejuvabit. 

True  to  the  original  design  of  keeping  clear  of  cities  and  the  grander 
hostelries,  and  of  seeking  Nature  in  her  remoter  haunts — our  first'meeting 
took  place  on  the  7th  of  July,  1846,  at  the  Black  Horse,  at  Birdlip,  when 
the  original  members  of  the  club  were  proposed  and  elected.  Hitherto 
those  who,  like  myself,  had  taken  a  warm  interest  in  the  idea  of  such  a 
society,  had  almost  dreaded  the  moment  of  its  taking  a  tangible  form,  least 
we  should  find  that  it  was  no  sooner  touched  than  it  dissolved.  But  when 
amongst  the  names  of  those  who  were  willing  to  join  us,  we  found  those  of 
Daubeny  and  Strickland — ^that  the  Professors  of  the  Boyal  Agricultural 
College — ^together  with  more  names  connected  with  high  talent  than  I  will 
now  enumerate — were  at  our  first  meeting  enrolled  amongst  us,  we  beffan 
to  feel  a  confidence  in  that  of  which  we  had  before  but  a  faint  hope,  out 
which  has  since  arrived,  I  trust  as  nearly  as  may  be  at  certainty — that  we 
may  go  on  and  prosper. 

But  next  came  a  difficulty — a  President  must  be  chosen.  The  list  of 
members  was  searched  for  one  who  would  be  able  and  willing  to  take  so 
eminent  a  situation.  Dr.  Daubeny  was  engaged  in  services  due  not  more  to 
his  University  than  to  the  Nation.  The  Principal  of  the  Cirencester  College 
was  carrying  out  an  equally  grand  and  important  national  benefit. 

Sir  Thomas  Tancred,  with  whom  had  originated  the  idea  of  the  forma- 
tion  of  the  Club  in  this  County,  and  who  promised  to  be  and  has  been  our 
main  stay  throuahout — was  willing  to  take  the  far  more  useful  office  of 
Secretary.  Nearly  all  were  engaged  in  more  important  matters  (though 
some  urged  only  modesty  as  their  excuse),  till  it  turned  out  that  the  only 
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member  who  was  good  for  nothing  else  was  yonr  present  President,  who 
was  accordingly  elected,  and  having  failed  to  prove  himself  useful  in  any 
other  capacity,  has  continued  as  your  President  to  this  day. 

The  business  of  the  formation  of  the  Club,  and  its  few  and  simple  rules 
having  been  most  appropriately  transacted  in  the  earden  of  the  Inn,  on  the 
summit  of  one  of  our  own  Cotteswold  Hills,  with  Uie  rich  Vale  of  the  Severn 
lying  at  our  feet,  and  the  bold  chain  of  the  Yoloanio  Malvems,  with  the  old 
red  sandstone  of  May  Hill  and  the  Forest  of  Dean  in  the  back  ground — we 
commenced  our  walk  through  the  Beech  woods  of  Witcomb  Park — by  the 
fine  remains  of  the  Roman  Villa,  with  its  beautiful  tesselated  pavements  to 
Cooper's  Hill,  where  our  Geologists  found  some  interesting  Quarries — and 
all  found  interest  in  a  grand  and  extensive  view — and  returned  to  Birdlip 
through  the  wild  and  forest  like  district  of  the  Cranham  wood. 

I  will  say  nothing  of  the  objects  of  interest  we  met  with  in  our  course, 
though  it  was  a  good  specimen  of  the  north-eastern  part  of  the  Cotteswolds 
summits — abounding  with  fine  views,  principally  up  the  Valley  towards 
what  is  usually  known  as  the  Vale  of  Evesham — ^and  full  of  a  rich  and 
luxuriant  beauty. 

But  I  must  {ulude  to  one  good  omen  that  occured  at  this  our  first  meeting 
— in  the  presence  of  a  Naturalist  of  that  Society  on  the  model  of  which  we 
are  formed.  This  is  not  a  fit  time  to  speak  of  the  private  merits  of  one  of  mv 
oldest  and  kindest  Mends,  but  I  may  simply  allude  to  the  spirit  which 
breathes  through  Selby's  works,  as  a  proof  of  the  real  value  of  that  study 
which  it  is  the  obiect  of  our  meetings  to  cultivate ;  for  a  really  sound 
Naturalist  can  hardly  be  other  than  a  good  and  happy  man. 

Ere  we  parted,  delighted  I  believe  universally  with  our  first  day,  we  bad 
agreed  at  our  next  meeting  on  Au^st  18th,  to  take  a  bolder  flight,  beyond  in 
truth  the  limits  we  had  originally  intended  as  the  Park  of  our  Club  ;  and  to 
visit  that  wild  district  beyond  the  Severn,  little  known  indeed  to  most 
Gloucestershire  people  who  dwell  on  this  side  the  water ;  except  by  its  name 
of  the  Forest  of  Dean. 

I'he  night  of  August  17th  found  many  of  the  party  assembled  at  the 
King's  Head,  at  Gloucester,  though  some,  undeterred  by  distance,  even  left 
Cirencester  on  the  morning  of  the  18th,  determining  to  perform  the  whole  in 
the  day,  or  at  least  within  the  twenty-four  hours.  Our  party,  to  the  number 
of  eight  or  ten,  then  started  in  a  break,  which  Mr.  Lysons  had  kindly  lent 
to  us,  to  Westbunr-on*Sevem — where  we  spent  some  time  in  examining 
"Westbury  Cliff,  where  the  bone  bed  at  the  junction  of  the  Lias  and  red 
marb  overhanging  a  broad  reach  of  the  Severn,  afforded  objects  of  great 
interest  to  the  Geologist,  the  Botanist,  and  the  lover  of  Scenery — to  the 
former  indeed  it  was  peculiarly  interesting,  as  Mr.  Woodward  pointed  out  to 
us  the  importance  of  this  bone  bed  which  divides  the  strata  throughout 
England  into  two  divisions,  characterized  (as  many  of  the  phenomena  of 
nature  are,  by  objects  which  have  no  apparent  reference  to  such  a  dis- 
tinction) by  the  different  types  of  the  fish  embedded  in  each ;  the  lower  or 
older  strata  abounding  with  fish  having  their  tails  unequally  forked :  whilst 
those  of  a  shape  more  resembling  the  existing  genera  are  found  in  the  Lias 
and  the  superior  beds. 

Ketuming  to  the  break  we  proceeded  still  through  the  Vale  of  the 
Severn  (though  of  a  character  less  flat  than  we  find  on  our  own  side  of  the 
river)  to  Little  Dean,  where  even  the  breakfast  provided  for  us  was  not  more 
welcome  than  the  sight  of  Dr.  Daubeny,  who  had  come  there  to  join  our 
party  in  the  Forest.  Leaving  Little  Dean  we  ascended  the  steep  hul  which 
gave  us  a  glorieus  view  of  the  Yale  of  the  Cotteswolds  opposite — and,  soon 
after  bidding  adieu  to  fields  and  cultivated  land,  we  plunged  into  the  forest 
wilds. 

Whether  it  were  that  the  tutelary  genius  of  the  Cotteswolds  was  here 
unable  to  protect  us  from  the  gnomes  of  the  forest  district,  cr  that  he  had  deter- 
mined to  punish  us  for  our  breach  of  bounds,  I  know  not.  But  scarce  had 
we  lost  sight  of  our  own  hills,  when  it  appeared  that  the  Undines  or  Naiads 
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rather  than  the  Gnomes,  had  taken  us  in  charge— and  that  steady  and  con- 
tinnons  downpour  commenced,  which  I  have  known  even  on  other  occasions 
to  welcome  the  unfrequent  visitors  to  the  Forest.  From  the  top  of  Little 
Dean  HilU  by  Cinderford  to  the  Speech  House,  we  passed  through  scenery 
which  in  fair  weather  (for  I  can  personally  vouch  that  the  weather  there  is 
9om€time9  foir)  is  of  a  rare  beauty,  and  the  roads  too  are  good  for  horses 
who  do  not  object  to  nearly  perpendicular  ascents  and  descents 

Subjects  of  interest  to  the  Naturalist  abound  here  at  every  step — a  land 
of  primssval  Forest  is  invaluable  to  the  Botanist  or  the  Entomologist.  The 
Mineralogist  delects,  in  the  very  outline  of  the  landscape,  the  bold  and 
irregular  forms  of  the  old  red  sandstone,  while  heaps  of  ochre,  furnaces  of 
iron,  and  pits  of  coal  attest  the  mineral  treasures  of  the  region,  and  the 
Ornithologist  sees,  not  unfirequently,  the  now  rather  rare  and  always 
beautiful  fork-tailed  kite  wheelin<;  his  graceful  circles  overhead.  But  alas, 
in  a  hard  rain,  the  only  circle  to  be  seen  overhead  is  the  grateful  but  not 
graceful  one  of  the  umbrella,  and  though  to  the  right  and  left  we  occasionally 
caught  glimpses  of  giant  oaks  and  fine  hollies — though  now  and  then  a  ray 
of  light  shewed  us  a  noble  extent  of  the  hill  and  valley  of  the  ancient 
Forest,  yet  it  so  soon  was  lost  that  we  were  not  tempted  to  leave  our  vehicle 
till  we  reached  the  Speech  House.  This  is  a  curious  building — as  nearly  as 
may  be  in  the  centre  of  the  Forest — containing,  besides  a  small  Iniu  the 
courts  where  the  Forest  law  has  for  centuries  been  administered  by  the 
Verderers  or  Officers  of  the  Crown,  sworn  to  try  all  offences  against  the 
Queen's  Vert  and  Venison.  The  original  Hall  has  lately  been  altered  and 
improvedf  I  should  rather  say  done  up — ^being  abridged  of  much  of  its  fair 
proportions,  and  made  comfortable  and  comparatively  uninteresting. 

From  the  Speech  House  we  proceeded  towards  Coleford,  somewhat 
better  equipped  against  the  weather  than  we  had  previously  been,  inasmuch 
as  I  find  recorded  in  the  Annals  of  the  Cotteswolds  Club,  that  one  of  our 
members  rendered  illustrioos  a  piece  of  stair  carpet,  by  borrowing  It  to 
wear  as  a  plaid  and  (like  Hampden)  *'  glad  he  could  escape  soe.*' 

Arrived  at  Coleford  through  equally  beautiful  but  equally  hidden  scenery, 
we  found  that  two  hours  yet  remained  before  dinner,  and  the  question 
arose,  should  we  dry  ourselves,  or  should  we  walk  three  miles  through  rain 
and  fog  to  the  Buckstone.  Honour  is  due  to  the  undaunted  hearts  who  decided 
for  the  latter,  and  in  a  pelting  rain  we  again  sallied  forth.  But  here  we 
had  oar  reward.  Scarcely  had  we  penetrated  the  thick  brushwood  which 
lines  the  summit  of  a  hill  overlooking  the  lovely  valley  of  the  Wye,  and 
saw  before  us  that  singpilar  mass  of  a  conglomerate  of  quartz  pebbles, 
which  Is  called  the  Buckstone,  standing  on  a  point — apparently  so  insecure, 
yet  having  survived  the  rise  and  ruin  of  man's  stateliest  structures — than 
snddenly  the  rain  ceased,  the  sun  broke  forth,  somewhat  dark  and  lowering 
indeed,  but  with  all  that  distinctness  of  the  outline  and  that  charm  of  light 
and  shade  which  is  ever  given  by  a  stormy  day  to  a  mountainous  prospect. 
After  half  an  hoar's  enjoyment  of  this  unexpected  pleasure,  the  rain  sigain 
commenced  and  we  returned  to  Coleford,  and  after  dinner  to  tjlloaeester, 
whence  some  of  our  bold  brethren  carried  out  their  determination  of  return- 
ing at  once  to  Cirencester,  and  reached  it,  as  I  am  informed,  within  the 
four  and  twenty  hours  from  the  time  they  had  left  it. 

I  have  taken  much  time  in  describing  this  excursion^partly  because  it 
took  place  in  a  district  which  is  but  little  known  to  many  of  the  people  of 
our  county—partly  because  that  district  is  one  of  the  most  rich  and  varied 
both  in  interesting  productions  of  nature  and  in  valuable  materials  for  art, 
but  more  than  either — because  the  good  humour  and  enjoyment  which 
pervaded  our  party  fVom  first  to  last,  shewed  that,  however  any  pleasure 
might  be  increased  by  fine  weather,  our  spirits  did  not  sink  with  the 
barometer,  and  that  our  love  of  Nature  was  not  dependant  on  her  holiday 
smiles  and  her  gala  dress,  but  that  we  loved  her  for  her  own  sake  and  in  all 
her  varied  forms,  as  an  object  worthy  alike  of  our  study  and  veneration. 

On  the  third  gathering  of  our  Club,  on  October  the  Gth  (for  I  must  hurry 
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throngb  many  of  our  meetings),  we  accepted  the  hospitable  invitation  of 
Mr.  Bayly  to  breakfost  with  him  at  Brookthorpe  Vicarage,  and  then 
proceeding  up  the  hill  to  the  Horsepools  Inn,  skirted  the  summits  of  the 
RidgCy  to  the  noble  British  encampment  of  Painswick  Beacon,  which  looks 
loftily  oyer  that  plain  which  appears  from  the  Vale  to  form  the  summit  of 
the  Cotteswolds.  Those  who  had  the  good  fortune  to  be  there  will  not  forget 
Mr.  Strickland's  lecture  on  the  Geology  of  the  Vale  from  that  commanding 
point,  where  the  eye  passes  over  Robin  Hood's  Hill  (or  Robin's  Wood  Hill) 
Isolated  by  the  Lias  but  capped  with  the  Inferior  Oolite,  to  the  Volcanic 
Sienite  of  the  Malverns,  the  Caradoc  sandstone  of  May  Hill,  the  coal 
measures  and  the  old  red  sandstone  of  the  Forest  of  Dean. 

Our  fourth  meeting  took  place  on  December  the  1st,  1^B46,  at  Hardwicke 
Court,  where,  if  the  other  members  of  the  Club  enjoyed  their  reception  one- 
half  as  much  as  the  President  ei^oyed  their  company,  all  must  have  spent 
a  happy  day.  Some  collections  of  birds,  prints,  and  dried  plants,  were 
examined,  and  among  the  latter  a  specimen  of  the  Epipactis  rubra, 
determined  several  of  our  botanical  members  to  make,  what  1  fear  has 
hitherto  proved,  a  vain  search  for  it— though  it  was  at  the  same  time 
determined,  with  the  spirit  of  true  naturalists,  that  should  it  be  found  there 
should  be  no  wanton  destruction  of  a  plant  now  become  extremely  rare  if 
not  extinct  in  this  country. 

The  first  meeting  in  1847  took  place  on  the  13th  of  April  at  Cirencester. 
I  was  unable  to  attend  as  I  was  SherifT  and  the  Assizes  were  going  on,  but 
I  find  that  those  members  who  were  more  fortunate  than  myself  visited  the 
Roman  Pavement  near  Mr.  Anderson's  house  in  the  Park.  The  flue 
Flemish  and  Sufiblk  cart  horses  in  Lord  Bathurst's  farm  buildings.  The 
Ag^cultural  College  then  of  considerable  interest,  though  less  so  than  now 
in  its  more  perfect  state,  and  the  curious  slip  in  the  strata  which  is  seen  in 
the  cutting  of  the  Great  Western  Railway  near  the  end  of  the  Sapperton 
tunnel.  The  evening  was  rendered  interesting  by  Mr.  Woodward's  paper 
on  the  geology  of  the  district  embraced  by  the  Club. 

On  May  the  I8th  the  meeting  of  the  Yeomanry,  at  Bristol,  again  detained 
me  fVom  the  Cotteswolds  Club,  who  assembled  at  the  Bear  Inn,  on 
Rodborough  Common,  and  although  they  found  on  this  side  of  the  hill 
many  of  the  beautiful  anemone  Pulsatilla,  yet,  with  a  most  praiseworthy 
moderation,  they  only  bore  away  one  or  two  specimens,  that  they  might 
not  wantonly  rob  even  a  common  of  its  ol:uects  of  great  interest  and  l)eaoty. 
Crossing  the  valley  by  Woodchester,  beneath  the  turf  of  which  rest  some 
of  the  most  beautiful  Roman  tesselated  pavements  in  England,  but  which 
are  only  uncovered  once  in  every  five  or  six  years,  the  party  proceeded  up 
the  hill  and  through  the  long  wood  to  Frocester  Hill,  which,  if  it  afibrds 
less  of  a  panoramic  view  than  many  other  points,  yields  to  none  in  the  rich 
and  varied  character  of  its  foreground.  Returning  through  Woodchesler 
Park  to  the  Bear,  the  evening  was  signalized  by  the  interesting  paper  by 
Dr.  Wright  on  the  anatomy  of  the  mandible  of  the  Geophilus  longicomis 
which  appears  in  our  annals. 

On  July  the  2nd  the  Cotteswolds  Naturalists  met  at  Cbolford,  and  in  the 
course  of  a  most  interesting  walk,  we  examined  three  Churches  and  two 
Manufactories.  Looking  to  our  name  as  the  Cotteswold«  Naturmlisti,  this 
scarcely  appears  a  satisfactorily  spent  day,  but  we  must  remember  that  the 
first  rule  of  our  Club  is,  that  our  obgect  shall  be  to  investigate  the  Natural 
History,  Antiquities,  and  Agriculture,  and  other  objects  worthy  of  interest 
in  the  Cotteswolds  district  and  its  neighbourhood  ;  and  where  oould  we  find 
objects  of  higher  interest  than  Bussage,  Oakridge,and  Framptou  Churches 
— all  built  by  private  charity  in  late  years  in  hamlets  far  iVom  any  other 
church.  For  the  manufactories,  one  at  least  may  claim  an  intimate 
connection  with  agprlculture,  as  its  object  is  to  make  paper  from  straw,  and, 
thanks  to  the  kindness  of  Mr.  Cochrane,  who  shewed  us  the  process,  it 
came  peculiarly  under  the  head  of  olgects  of  interest.  The  paper  will  not 
indeed  bear  folding  well,  but  it  answers  admirably  for  packing  goods,  and 
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the  demand  for  it  had  lately  obliged  Mr.  Cochraae  to  add  largely  iCo  his 
premises. 

Oq  the  drd  of  August  the  angry  tumult  of  the  County  Election  detained 
me  from  the  far  more  pleasing  studies  of  nature— but  the  Club  breakfasted 
at  Purton  Viearage»  by  the  kind  invitation  of  Mr.  Prower,  Arom  whence 
they  walked  to  the  Roman  encampment  at  Kingsbury,  and  on  to  Lydiard 
Millicent,  where  examining  a  deep  well  which  was  being  dug  in  the  village, 
I  find  that  they  discovered  not  an  Icthyosaurus,  to  raise  conjecture  as  to  its 
own  history,  but,  far  better.  Professor  Daubeny,  ready  to  explain  to  them 
the  hidden  meaning  of  the  leaves  of  that  stone  book  which  the  labourers, 
like  the  worm,  had  simply  bored  through. 

On  returning  to  the  Vicarage,  Mr.  Light  displayed  some  very  beaatiful 
cases  of  Insects  and  of  chalk  fossils  from  bis  own  neighbourhood,  and  Mr. 
Lycett  read  the  interesting  paper,  which  is  printed  in  our  transactions, 
**  On  the  Fossil  Conchology  of  the  Great  Oolite  of  Minchinhampton, 
compared  with  that  of  the  same  formation  in  other  localities,"  and  Dr. 
Daubeny  kindly  invited  the  Club  to  hold  its  winter  meeting  at  Oxford. 

On  Wednesday,  September  loth,  1  wasagaindetainedfyom  the  meeting  by 
Yeomanry  duties,  but  a  small  party,  who  would  not  however  vote  themselves 
a  regular  meeting,  assembled  at  Shurdington,  and  walked  through  Badge- 
worth,  by  the  remains  of  the  Roman  Villa  near  IVitcombe,  visited  by  the 
Club  at  our  first  meeting,  to  Cooper's  Hill,  and  thence  through  Great 
Wltcombe  to  the  quarries  of  Crickley  Hill,  and  thus  ended  the  second 
summer  of  our  existence  as  a  club. 

On  December  7th  we  met  at  the  Botanical  Gardens  at  Oxford,  by  the 
kind  invitation  of  Dr.  Daubeny.  I  am  loth  to  notice  so  lightly  the  objects 
of  interest  which  were  unfolded  to  us  by  the  preparation  of  our  kind  host, 
and  the  attention  of  many  of  the  eminent  Professors  of  the  University, 
who  themselves  shewed  us  their  museums,  but  were  I  to  attempt  to  record 
even  my  own  recollections  at  this  period,  I  will  not  say  that  I  should  weary 
you,  for  the  subjects  are  so  full  of  interest,  that  even  my  narration  would 
scarcely  deprive  them  of  it— but  I  should  detain  you  for  an  unseemly  and 
inconvenient  length  of  time.  The  only  alternative  is  simply  to  mention 
the  names  of  the  collections  we  saw,  and  to  leave  it  to  the  memory  of  those 
present  to  recall  the  varied  pleasures  of  the  day.  Suffice  it  then  to  say. 
that  our  member,  Mr.  Strickland,  shewed  us  the  Ashmolean  Museum,  and 
'  Dr.  Buckland*s  Geological  Museum  in  the  old  Clarendon.  Mr.  Walker 
■hewed  us  his  collection  of  Apparatus  for  instruction  in  Physics.  Dr.  Acland 
explained  the  collection,  which  he  has  so  much  increased,  in  the  anatomy 
schools,  and  we  then  returned  to  the  Botanical  Gardens  to  hear  a  lecture 
from  our  kind  host  on  Volcanoes,  as  agents  of  great  importance  to  Ag^- 
eulture,  both  by  varying  the  surface  of  the  ground,  and  by  the  creation  of 
necessary  gases  and  the  fertilization  of  the  soil. 

We  then  accompanied  the  Professor  through  the  garden,  and  after  dining 
at  his  hospitable  board,  concluded  a  day  of  rare  enjoyment,  to  meet  however 
at  breakfast  next  morning  at  Mr.  and  Mrs.  Strickland's,  and  e^joy  his 
museum  of  Ornithology,  and  a  walk  through  the  Taylor  Buildings,  before  we 
bade  adieu  to  Oxford. 

On  May  the  2nd,  1848,  an  invitation  to  breakfast  with  the  Honorary 
Secretary,  appeared  to  muster  the  Club  in  almost  overwhelming  numbers, 
and  had  such  a  gathering  occurred  in  one  of  the  small  hostelries  we  most 
usually  firequent,  we  had  been  hard  put  to  it.  After  breakflast  Dr.  Daubeny 
gave  us  an  interesting  account  of  the  fossil  bone  earth  found  in  Suffolk  and 
in  Dorsetshire,  which  so  far  tended  to  fiilfil  a  prediction  of  Liebig,  that,  as 
the  northern  districts  of  our  Island  possessed  the  Coal  and  Iron  mines,  so 
important  to  a  great  manufiacturing  district^so  it  would  probably  be  found 
that  the  southern  portions  possessed  those  materials  most  adapted  for  the 
promotion  of  Agriculture.  The  Honorary  Secretary  then  shewed  us  his 
curious  apparatus  for  hatching  eggs  by  steam,  in  which  we  wished  him 
all  possible  success,  and  we  proceeded  to  the  Royal  Agricultural  College, 
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where  Profeieor  Buckman  displayed  the  already  Talnable  museam  of 
Natural  "Bistoryf  and  Professor  Wilson  accompanied  as  round  the  flonrishfaig 
fttfin* 

On  Tnesdajt  Jane  13,  we  met  at  the  Spread  Eagle  at  Oloacester,  and 
walked  to  Chorchdown  Hill,  from  the  sammit  of  whieh  Mr.  Backman 
explained  to  us  a  most  interesting  theory  of  a  Strait  of  the  Sea  haring 
at  one  time  probably  separated  England  from  Wales,  bat  which  has 
long  risen  into  dry  land ;  whieh  led  some  of  as  to  specolationsy  whether  the 
Irish  Channel  might  not  some  day  rise,  and  unite  us,  in  like  manner,  with 
the  sister  Isle  by  a  Union  not  easily  repealed. 

On  Tuesday,  Aug.  8th,  the  Club  met  at  Minchinhampton,  and  eqjoyed 
the  choice  and  beautiftil  collection  of  fossils  made  by  Mr.  Lycett,  who  then 
accompanied  them  to  the  quarries  in  the  neighbourhood*  whenee  his  patience 
and  skill  has  procured  them,  and  where  he  has  been  rewarded  by  the 
discorery  ef  sereral  shells  new  to  science.  And  on  Tuesday,  Sept.  86th, 
we  met  at  Stonehouse,  and  walked  where  Fretheme  Cliif  overhanging  the 
Severn  near  the  lower  part  of  the  horse  shoe,  by  its  frequently  crumbling 
ailbrds  constant  interest  to  the  Geologist;  and  though  on  our  return  Mr. 
Buckman  seemed  to  fear  that  instead  of  finding  mistletoe  in  Gloucester- 
shire oaks,  it  was  only  found  in  a  koaXf  yet  I  am  assured  that  the  rare  speci- 
men still  actually  exists,  though  in  a  diffisrent  tree  to  those  we  had  searched . 

Forgire  me,  Gentlemen,  if  I  hare  dwelt  too  long  on  the  recapitulation 
of  these  our  meetingsi  but  I,  for  my  part,  have  received  so  much  pleasure 
from  them,  and  so  much  information  relative  to  my  own  county  and 
neighbourhood,  that  if  you  have  enjoyed  them  as  I  have,  yon  will  not 
grudge  the  having  them  again  separately  recalled  to  your  recollections. 

And  DOW  let  me  say  a  few  words  on  our  general  otgeots.  I  remember 
being  asked,  some  time  ago,  <*  What  is  the  aim  or  end  of  such  a  meeting ; 
can  you  hope  to  ismke  in  this  district  any  discoveries  new  to  science,  and 
to  throw  a  light  hitherto  unknown  on  the  world  7  or,  if  you  do  discover  a 
new  fossil  shelly  or  a  new  insect,  what  will  the  world  be  the  better  for  it?  ** 
—To  this  I  cain  only  answei^  <<  Our  ol^Ject  is  not  so  much  the  hope  of 
making  the  world  better,  as  to  make  ourselves  better.  We  seek  a  healthy, 
a  most  feseinating,  for  more  than  either,  a  most  holy  study.  For  what  is 
the  study  of  Natural  History,  but  an  approach  to  the  Creator  through  his 
works  t  Nor  do  I  believe,  that  He  who  has  charged  us,  not  only  to  read* 
but  diligently  to  mark  and  learn  the  Bible,  plain  and  distinct  as  much  of 
it  is,  yet  so  deep  in  its  wisdom,  that  no  man,  however  much  he  may  have 
pored  over  it,  will  say  that  he  has  mastered  it  and  need  study  it  no  more ; 
I  cannot,  I  say,  believe  that  He  has  given  us  those  wonderfUl  books  of  stone, 
which  lie  in  the  earth,  in  which  He  has  placed  characters,  hard  to  be  read 
indeed  at  first,  yet  rewarding  the  patient  investigator  with  chronicles  that 
can  scarcely  be  mistaken— and  that  He  has  net  intended  that  we  should 
read  them,  were  it  but  to  bring  more  clearly  to  our  dull  conceptions  that 
greatness  whidi  our  highest  imaginations  can  never  reach." 

I  cannot  believe  that  He  has  permitted  us  (for  all  knowledge  comes  only 
by  His  permission)  to  acquire  the  power  of  the  microscope,  which  enables 
us  to  discover  so  nrach  of  the  nature  of  what  is  sometimes  called  **  the 
meanest  insect,"  had  He  not  intended  to  convince  us  by  our  own  senses,  that 
nothing  which  He  has  created  can  be  called  mean— -and  though  the  ftirther 
we  proceed  in  the  study,  the  more  we  find  yet  to  be  learned— yet,  with  the 
sense  of  our  own  ignorance,  increases  also  our  sense  of  the  wisdom  of 
Him  who  is  seen  over  all  and  in  all  His  works. 

If  we  take  up  the  study  of  Natural  History  with  this  feeling— and 
without  such  a  feeling  let  none  venture  to  approach  it— the  ultimate  ottject 
of  our  Society  is  indeed  a  high  one,  and  if  themeaiM  be  a  pure  and  healthfril 
recreation  from  the  more  iktiguing  (and  veiy  necessary)  yet  not  more  noble 
employments  of  every  day  life,  let  us  trust  Uiat  we  may  long  be  permitted 
to  receive  aid  and  assistance  from  each  other,  in  that  noble  stodyi  the 
pursoit  of  which  is  the  otjeot  of  the  Cotteswolds  Club. 
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On  th^  Poi$on  Oland  in  tke  Jam  qf  Cf^apkikii  Umgio^mii. 
By  Tbomas  p.  Wbioht,  Esq.,  M.D.,  kc. 


At  a  Meeting  of  tlie  Cottetwolds  NatoraliBts'  Clab,  held  at  Rodborough 
Common,  May  18th,  1847,  Pr.  Wright,  of  Cheltenham,  exhibited  a  beantiftil 
preparation  of  the  OeophUm  lon^icomw,  Leach,  in  which  he  had  observed 
the  TeneniiSerouf  glands  of  that  Myriapod.  He  had  found  no  description  of 
these  glands  in  any  of  the  great  aathorities  on  the  stmetore  of  the  articnlate 
animals  whom  he  had  eonsnlted,  from  which  he  infisrred  that  these  bodies 
bad  hitherto  escaped  observation. 

Dr.  Wright  observed  tliat  the  salivary  glands  in  the  vertebrate  ftnlmAif 
are  in  general  absent  in  those  classes  and  tribes  which  live  habitually  in 
wata.  In  Fishes  they  are  absent,  an  increased  mucous  secretion  being 
poored  into  the  mouth  by  a  great  development  of  the  buccal  follicles.  In 
Batraehia  disthict  glands  are  absent,  a  compensative  secretion  being 
supplied  by  the  mucous  glands  of  the  mouth  and  tongue.  In  the  Cetacea 
they  exist  only  in  a  rudimentary  state.  Hence  the  conclusion  that  MiiwM^iff 
that  seise  their  prey  in  the  water,  and  swallow  it  without  mastication,  have 
no  necessity  for  saliva  as  a  preliminary  solvent  for  the  digestive  process,  the 
gastric  juice  in  these  animals  being  sufficient  to  complete  the  chemical 
changes  in  the  stomach.  In  the  invertebrate  classes  salivary  glands  are 
absent  in  aU  the  Radiata,  nor  do  we  observe  these  bodies  in  the  Tunicated 
or  Acephalous  Mollusca;  but  they  are  found  in  the  Gasteropoda  and 
Cephalopoda;  they  are  absent  in  the  Entozoa,  but  exist  in  a  rudimental 
state  in  the  Annelida  and  Crustacea.  In  all  the  classes  of  the  Articulata 
that  respire  air,  as  Myriapoda,  Insecta,  and  Arachnida,  salivary  vessels  can 
be  demonstrated :  these  organs  may  be  sul)divided  into  simple  and  com- 
pound glands. 

A.  When  the  secretion  supplied  is  a  fluid  concerned  in  the  digestive 
process,  the  secreting  organ  is  a  shnple  tube  with  its  distal  extremity  dosed. 

B.  When  the  secretion  supplied  is  used  for  the  destruction  of  prey,  the 
secreting  organ  is  a  compound  body  or  gland. 

In  the  majority  of  Insecta  the  salivary  vessels  are  simple  ramified  tubes 
that  open  into  tiie  guUet,  but  in  Heaidptera  simple  tubes  and  glandular 
bodies  coexist ;  the  former  I  regard  as  the  true  salivary  organs,  the  latter  as 
veneniferous  glands  for  the  destruction  of  prev.  In  Nepa^  Notonecta, 
Namoaris,  and  Ranaira  these  bodies  are  beautifiiJly  developed. 

In  pulmonary  Arachnida  the  veneniferous  glands  are  dtuated  in  the 
cephalothorax ;  their  excretory  ducts  arise  from  the  anterior  part  of  the 
gland  and  traverse  a  minute  canal  in  the  mandibles,  and  open  at  the 
perforated  extremity  of  these  organs. 

In  Myriapoda,  as  in  the  preparation  of  OeophUui  l^ngioomU  now  before 
us,  the  venenHvous  glands  lie  at  the  base  of  the  mandibles  among  the 
striped  or  voluntary  muscles  that  occupy  this  region.    With  an  inch  glass 
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we  see  these  organs  most  satisfketorily ;  they  consist  of  two  oblong  compact 
bodies  composed  of  bundles  of  diaphanous  cells  closely  pressed  together  and 
inclosed  in  a  distinct  capsule  reposing  loosely  at  the  base  of  the  jaws  and 
occupying  the  hollow  part  of  these  organs;  from  the  anterior  part  of  the 
gland  rises  a  single  excretory  duct,  which  passes  forwards  in  an  arched 
direction^  and  enters  a  canal  in  the  homy  part  of  the  perforated  jaw,  and 
opens  near  its  apex,  as  in  the  Arachnida.  By  this  mechanism,  when 
Oeophihu  inserts  its  mandibles  into  the  body  of  its  Tictims,  it  at  the  same 
moment  introduces  a  poison  into  the  wound  which  destroys  life,  after  the 
same  principle  as  the  parotid  glands  in  some  ophidian  reptiles,  as  CrotoZa(«, 
Nqja  and  FtjMra,  are  metamorphosed  into  veneniferous  glands  for  the 
destruction  of  living  prey.  After  this  communication  was  made.  Dr.  Wright 
demonstrated  the  preparation  to  the  members  of  the  Club|  and  exhibited 
the  singular  structure  with  the  aid  of  the  microscope. 
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A  few  general  Remarke  on  the  FoeHl  Canehohgy  of  the  Great  OoUte  f^ 
Minchinhampton  in  comparieon  with  that  qfthe  eame  Formation  in  other 
locaUiiee.    By  JoHR  Ltcitt,  Esq. 


Thb  following  observations  have  been  suggested  to  me  by  a  remark  of  Dr. 
Bockland  in  bis  "  Bridgwater  Treaties/'  and  whicb  has  since  been 
occasionally  quoted  and  repeated  by  others ;  in  effect,  that  during  the  vast 
period  when  the  secondaiy  formations  were  in  process  of  deposition,  a 
molluscoos  class  (the  camiTorons  Trachelipods),  which  in  our  present  seas 
perform  the  office  of  keeping  down  within  due  limits  the  other  molluscous 
races,  did  not  then  exist,  or  that  they  were  extremely  few,  and  that  it  was 
only  on  the  extirpation  of  those  extensive  genera  of  Cephalopods,  the 
Ammonites  and  Belemnites,  at  the  commencement  of  the  tertiary  epoch, 
that  the  carnivorous  or  Trachelipods  made  their  appearance.  Living  in  a 
district  disting^shed  by  a  great  profusion  of  molluscous  remains,  a  large 
proportion  of  which  are  absolutely  unknown  to  science,  a  favourable 
oppiortnnity  for  testing  the  correctness  of  the  foregoing  theory  was  presented 
to  me,  more  especially  as  these  remains  occur  in  fm  unusually  good  state 
of  preservation,  extending  in  some  instances  even  to  the  original  colours 
of  univalves,  the  hinges  of  the  bivalves,  and  the  external  ligament  of  the 
hinge  in  the  latter  shells.  Before  however  stating  the  results  of  this  inquiry, 
a  very  brief  sketch  of  the  physical  and  geological  characters  of  the  district 
may  not  be  unacceptable  to  the  members. 

A  circle  having  a  radius  of  only  four  miles,  with  the  town  of  Minchin* 
bampton  in  the  centre,  will  comprise  the  whole  district  to  which  these  fos- 
sils refer.  The  Bath  Oolite,  or  Compound  Great  Oolite  as  it  is  now  termed 
by  geologists,  is  the  uppermost  formation  ',  its  continuity  is  however  broken 
by  two  great  valleys  of  denudation,  the  vales  of  Brimscomb  and  Wood* 
Chester,  which,  with  their  numerous  lateral  ramifications,  have  cut  through 
the  whole  series  of  rocks  from  the  upper  part  of  the  Great  Oolite  to  the 
middle  of  the  lias  inclusive,  having  a  mean  depth  of  600  feet,  thereby  pro- 
ducing a  combination  of  chrcumstances  eminently  favourable  for  exposing 
the  useful  beds  of  stone  and  conveying  it  by  water-carriage. 

The  divisions  of  the  Compound  Great  Oolite  are,  Great  Oolite  and 
Fuller's  Earth,  the  former  having  a  thickness  of  180  and  the  latter  of  70 
feet.  At  some  few  localities  the  base  of  the  Great  Oolite  has  one  or  two 
beds  of  true  Stonesfleld  slate  associated  with  brown  marls.  In  this  respect 
however,  as  in  the  mineral  character  of  the  formation  generally,  the  greatest 
rariety  and  uncertainty  exist;  opposite  sides  of  the  same  quarry  will  often 
exhibit  such  a  change ;  thus  an  OoHtic  and  shelly  limestone  will  pass  into  a 
barren  sandstone.  Keeping  this  fact  in  view,  a  considerable  latitude  must 
be  allowed  in  the  following  arrangement,  which  is  given  only  as  a  general  and 
approximate  view  of  the  whole  series  of  beds.  The  Great  Oolite  proper 
may  be  couTeniently  subdivided  into  three  series  of  beds,  an  upper  and 
lower  fossillferous,  often  serviceable  for  building  purposes,  and  a  middle, 
more  barren  and  unserviceable.    Beginning  with  the  uppermost|  or  those 
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which  immediately  underlie  the  Bradford  clay^  we  find  an  alternating  feriee 
of  limestones  and  clays  or  marlSy  extremely  Tarlable  lK>th  in  thickness  and 
extent.  Certain  of  these  bands,  and  more  eqiedally  one  of  a  compact 
cream-cdoared  limestone,  are  eminently  shelly,  but  will  seldom  allow  of 
the  shells  being  separated  entire.  These  gradually  pass  downwards  into 
the  middle  subdiyision,  where  the  rock  is  more  barren  of  organic  remains, 
and  sandy. 

The  lower  snbdiTislon  assumes  arery  diflteent  aspect;  we  here  find  86 
or  40  feet  of  shelly  beds,  separating  into  large  masses,  and  well-suited  for 
the  mason.  From  the  third  or  lower  subdivision  it  Is  that  nearly  the  whole 
of  our  fossils  are  derired,  the  stone  usually  admitting  their  being  cleared 
with  a  knifo. 

The  uppermost  portion  of  this  series,  the  planking*,  which  is  from  8  to 
10  feet  thick,  contains  the  most  numerous  suite  of  soophagous  Trachelipods, 
sereral  of  which  are  not  found  beneath  it.  To  this  succeeds  a  few  feet  of 
incoherent  aandy  rook,  the  upper  part  of  which  is  nearly  destitute  of  shells, 
or  only  occupied  by  a  few  species  of  small  bivalTes.  The  shells  gradually 
increase  in  number  downwards,  and  repose  on  sereral  beds  of  hard  shelly 
rock,  locally  called  Weatherstone.  Here  more  especially  abound  the  Talres 
of  small  oysters,  which  at  length  constitute  no  inconsiderable  portion  of 
the  mass,  and  whose  peculiar  structure  imparts  such  great  hardness  to  the 
deposit,  that  the  lower  few  inches  strike  fire  with  the  tools  of  the  workmen. 

These  shelly  beds  or  weatherstones  haye  a  high  character  for  durability ; 
they  haye  a  coarse  aspect ;  when  once  dried  by  exposure  to  the  sun  they 
do  not  readily  absorb  water,  and  consequently  resist  the  action  of  frost ;  a 
careful  selection  is  however  necessary  to  ensure  this  desideratum.  The 
south  transept  of  liinchinhampton  church,  five  centuries  old,  is  built  of  this 
stone,  and  notwithstanding  its  very  exposed  situation,  displays  all  the 
sharpness  and  distinctncM  in  its  angles  and  caning  which  we  should  expect 
in  a  modem  edifice. 

The  Fuller's  earth  which  underlies  these  depoiits  is  but  partially  and 
imperfectly  exposed  within  the  district ;  it  consists  of  a  series  of  brown  and 
blue  marls  and  clays  traversed  by  three  or  four  bands  of  a  hard  argillseeous 
rock  locally  called  clay  rag.  Some  portions  of  the  clays,  and  more  especially 
the  rag-stones,  are  made  up  of  the  valves  of  small  oysters,  chiefly  Otlrwa 
atmminaUki  the  organic  remains,  however,  are  fu  from  numerous,  when 
counted  by  numl>eff  of  species  $  they  are  nearly  all  bivalves,  and  I  have  not 
observed  any  which  are  not  likewise  found  in  the  weatherstones  above. 
The  Fuller's  eiurth  constitutes  the  most  fertile  soil  in  this  part  of  the  county ; 
when  properly  drained  it  is  well-adapted  for  pasturage  and  orchards,  which 
together  with  a  g^ood  supply  of  water  derived  from  the  superincumbent 
Oolite,  has  made  it  in  populous  districts  the  chosen  seat  of  man's  habitation ; 
accordingly  its  course  may  be  traced  by  a  belt  or  terrace,  more  or  less  wide, 
of  houses  and  (gardens  encircling  the  hill-sides.  Landslips  from  such  a 
yielding  deposit  as  might  be  expected,  are  fte<iuent,  and  thereby  render  the 
barren  slope  of  Uie  Inferior  Oolite  fertile :  a  coating  of  its  marls  sometimes 
extends  even  down  to  the  lias.  The  numerics!  proportion  of  species  obtained 
by  me  fr^m  the  Minchinhampton  Great  Oolite  are  in  number  as  follows  :•« 

Bivalves,  164,  Univalves,  141,  Radiara,  13,  Cephalopoda^  9.  Of  the 
latter  6  are  Ammonites ;  these  are  so  scarce,  that  60  specimens  probablv 
exceed  the  entire  number.  Of  NomHU  there  are  two  species,  one  of  which 
has  furnished  only  three  specimens,  and  the  other  is  for  from  numerous. 
The  Belemnites  have  only  one  species,  small  and  likewise  scarce. 

Of  the  141  Univalves  46  pertain  to  carnivorous  genera,  exclusive  of  8 
species  of  PhaiiaiutUa^  the  living  shells  of  which  are  now  known  to  be  both 
carnivorous  and  phytophagous.  These  genera  are,  JVer^MM  18  species, 
CwUHum.  6,  Mwr^  6,  Bwieinum%\  a  new  group  of  large  shells  belong- 
ing to  the  MwiMm^  to  which  as  yet  no  generic  appellation  has  been  given, 

«  A  local  term  indieating  s  thin-btdded  stone. 
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4  species ;  Plmtroitowui  1 ;  Bippocremiy  a  group  of  winged  shells  difllBring 
from  the  BoeUaarUB  of  the  recent  period,  10  species :  Fu8u$f  or  a  group 
at  least  beloDgIng  to  the  PuHnm,  4  species. 

This  extreme  paucity  of  the  Cephalo|>oda,  taken  in  oonnexion  with  the 
occurrence  of  numerous  genera  and  si>eoies  of  camiyorous  univalves,  is  a 
remarkable  circumstance.  We  know  that  previously  throughout  the  lias 
and  inferior  Oolite  the  Cephalopoda  reigned  supreme  amongst  the  mollus- 
cous tribes.  Subsequently  also  the  Oxford  clay  and  Portland  Oolite 
contained  them  in  nearly  equal  profusion*  With  these  facts  before  us,  the 
inquiry  naturally  follows, — Were  there  any  peculiar  circumstances  con- 
nected with  the  mineral  character  of  the  deposit  at  the  locality  in  question, 
and  what  was  the  probable  depth  of  the  sea  over  the  shelly  beds ;  since  we 
find  hare  zoophagous  tribes  differing  from  those  of  warm  seas  at  the  present 
time  not  very  materially  either  in  number  or  in  their  generic  afluiities? 
First,  with  regard  to  the  nature  of  the  deposit^  or  at  least  the  more  shelly 
portions  of  it : — In  the  planking  and  Weatherstone  beds  we  find  heaps  of 
broken  shells  piled  diagonally,  the  bivalves  rarely  having  both  valves  in 
apiK>sition ;  with  these  are  fragments  of  wood,  crabs  claws,  joints  of 
Apiocrinite  and  Pentaerinite,  ossioula  of  Ophiura,  palates  and  teeth  of 
fishes,  small  bonldered  fragments  of  Madrepores,  and  nodules  of  rock 
apparently  foreign  to  the  deposit :  these  conditions  vary  and  change  every 
lew  yards,  as  likewise  does  tne  mineral  character  of  the  beds  ; — the  results, 
in  fact,  of  littoral  actien;  of  a  shallow  sea  where  the  shells  were  subjected 
to  strong  currents  producing  hasty  deposits  and  frequent  trituration.  The 
Oolitic  structure  is  rather  scanty  and  very  uncertain.  As  a  complete  con- 
trast to  these  conditions,  the  Great  Oolite  in  the  vicinity  of  Bath  may  be 
cited.  The  rock  is  there  thick-bedded ;  the  Oolitic  structure  prevails ;  the 
shells  are  few,  and  those  chiefly  Terebratulm ;  the  denizens,  it  may  be 
presumed,  of  a  deep  and  tranquil  sea,  in  which  corals  and  sponges  multiplied 
and  attained  large  dimensions.  In  Mr.  Lonsdale's  Kst  of  31  species  of 
MoUusca  from  the  Bradford  clay,  Bath  Oolite  and  Fuller's  earth  of  that 
neighbourhood,  no  less  than  eight  are  TerebraiuUB,  and  a  Crania  has  since 
been  added ;  a  larger  number  of  Braehiopods  than  will  be  found  in  the  327 
Hinchinhampton  species  which  I  have  tabulated. 

The  list  siven  by  Mr.  Buckman,  in  his  '*  Geology  of  Cheltenham,"  from 
the  Bradford  clay  and  Stonesfield  slate  of  the  Cotteswolds  in  the  north-eastern 
part  of  this  county,  comprises  6  Radiaria,  2  Terebratulse,  44  Bivalves,  6 
Cephalopoda,  and  19  IJni valves  Stonesfield  hns  yielded  a  rich  store  of 
remains  of  reptiles,  fishes,  Crustacea  and  land  plants,  but  the  Conchologi- 
cal  list  is  but  meagre,  and  we  are  nearly  destitute  of  information  with  regard 
to  the  shells  of  the  Great  Oolite  in  its  long  course  through  the  counties  of 
Northampton  and  Lincoln.  Yorkshire,  on  the  other  hand,  has  found  able 
illustrators  in  Phillips,  Williamson  and  Bean,  the  latter  ffentleman  having 
£iven,  in  the  *'  Magazine  of  Natural  History  for  1839,"  a  list  of  fossils  from 
the  stratum  called  Combrash  in  that  county,  consisting  of  4  Radiaria,  3 
Annulata,  91  Bivalves,  16  Univalves,  and  3  Cephalopoda.  Unfortunately, 
however,  the  rocks  beneath  the  Oxford  day  in  that  county  form  a  great 
carboniferous  series  of  deposits  accumulated  in  an  estuary,  and  will  not  allow 
of  its  subdivisions  being  identified  with  those  of  the  middle  and  west  of 
England.  From  this  cause  the  shells  have  little  md)re  than  a  local  value, 
since  we  cannot  be  sure  that  any  particular  stratum  is  contemporaneous  with 
another  in  a  different  locality.  On  looking  at  these  lists,  together  with  these 
relating  to  the  Oolitic  rocks  of  France,  Germany,  and  Switserlamd,  we  are 
struck  with  the  great  paucity  of  univalves  as  compared  with  the  small 
district  of  Minchinhampton. 

A  careful  scrutiny  however  of  various  foreign  works  which  bear  upon 
the  subject, — of  the  works  of  Goldfriss,  Roemer,  Dunker,  Deslongchamps, 
d'Archiac,  Bcc — has  convinced  me,  that  if  any  peculiarity  exists  with  regard 
to  the  Minchinhampton  fossils  it  is  at  least  of  a  very  limited  nature, 
inasmuch  as  nearly  one*  half  the  entire  numbers  of  biyalves  can  be  identified 
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in  those  works,  a  oonsider&ble  number  being  from  the  coral  rag  of  Hoheng- 
gelsen,  which  seems  to  be  the  equivalent  of  our  Great  Oolite.  Among  the 
univalves,  the  general  resemblance  to  the  Minchinhampton  shells  it  so  great, 
that  at  first  we  feel  prepared  to  identify  the  greater  numbpr  of  them ;  a 
closer  scrutiny  undeceives  us,  and  ultiniately  we  are  surprised  at  the  very 
few  which  we  can  call  our  own.  It  may  be  suspected,  indeed,  that  the 
meagre  lists  of  univalves  hitherto  published  relating  to  the  formation  in 
question  are  the  result,  not  so  much  of  an  actual  deficiency  of  those  shells,  as 
of  the  difficulty  of  separating  them  from  the  stone  in  a  condition  sufficiently 
well-preserved  to  admit  of  specific  characters  being  recognized.  The  Oolitn 
of  our  district  itself  furnishes  an  instance  in  illustration ;  almost  the  entire 
suite  of  univalves  are  procured  from  quarrii  s  to  the  north  and  west  of  the 
town,  and  even  within  those  limits  are  certain  localities  from  which  the 
univalves  can  hardily  be  separated;  but  in  the  upper  and  middle  sub- 
divisions, to  the  east  of  the  town,  we  can  obtain  but  few,  and  those  only 
which  approach  the  globular  figure,  as  Natioa  and  BuUa^  usually  in  the 
form  of  casts ;  with  slender  spiral  shells  the  attempt  is  hopeless.  These 
circurtistances  however  are  altogether  independent  of  the  great  fact  forced 
upon  our  attention — viz.,  the  scarcity  and  almost  entire  disappearance  of  the 
Cephalopoda  frem  the  sea  of  this  portion  of  the  Cotteswolds  during  a  period 
in  which  deposits  200  feet  in  thickness  were  formed,  and  the  simultaneoua 
appearance  of  a  large  number  of  new  and  more  simple  forms  to  supply 
their  place. 

With  our  present  very  scanty  knowledge  of  the  circumstances  which 
conduce  to  change  of  species  on  the  floor  of  the  sea,  reasoning  would  be 
little  better  than  conjecture ;  I  have  therefore  rather  preferred  to  slate  facts 
as  they  are  presented  to  my  notice,  reflecting  that  every  such  contribution, 
however  insignificant,  is  something  added  to  the  general  store  of  knowledge, 
and  consequently  an  aid  to  our  conceptions  of  the  operation  of  that  infinite 
and  all-pervading  wisdom  which  is  exemplified  equally  in  the  lowest  as  in 
the  highest  beings  of  creation. 

Hence,  though  it  is  well  known  (as  above  quoted  from  Dr.  Buckland) 
that  throughout  the  vast  deposits  of  the  secondary  rocks  th^se  imp.rtant 
tribes  of  Cephalopoda,  the  Ammonites  and  Belemnites,  reigned  supreme 
amongst  the  molluscous  races,  and  that  they  became  extinct  prior  to  the 
commencement  of  the  tertiary  aera,  their  paucity  in  the  Great  Oolite  of 
Minchinhampton  would  lead  us  to  infer  that  some  peculiar  conditions  of 
sea-bottom  existed  at  that  locality  which  were  unfavourable  to  their  in- 
crease. But  so  far  from  the  carnivorous  Trachelipods  *<  not  having  existed 
prior  to  the  commencement  of  the  tertiary  aera,"  we  here  find  them  in  the 
middle  of  the  secondary  deposits  in  great  force  and  variety,  forming  in  lact 
a  considerable  proportion  of  the  whole  number  of  univalves,  and  conse- 
quently existing  long  before  the  extinction  of  the  Ammonites  and  Belem- 
nites. 

It  is  highly  probable  that  Dr.  Buckland  would  not  now  adhere  to  the 
above  theory,  stated  some  ten  or  eleven  years  ago  ;  but  having  the  authority 
of  his  n^^me  and  occurring  in  a  standard  work,  it  still  passes  current  with 
the  reading  public,  and  has  frequently  been  quoted  by  subsequent  writers. 

On  a  future  occasion  I  anticipate  the  pleasure  of  presenting  to  the  Club 
some  remarks  more  in  detail  on  the  new  or  less-known  molluscous  forms 
which  occur  in  this  formation.  The  Inferior  Oolite  within  the  narrow 
limits  of  my  observation  haa  likewise  yielded  a  considerable  store  of  novel 
materials  for  investigation :  these  would  require  a  separate  communication. 
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Tbx  following  remarkg  haye  been  written  chiefly  with  a  ?iew  to  illustrate 
the  content!  of  the  tnthor'i  cabinet,  premiaing  that  the  objects  in  questioii 
constitate  materials  fitted  rather  for  priTate  study  than  for  public  demon- 
stration. The  bones  of  gigantic  Saurian  reptiles,  of  fishes,  the  shells  of 
mat  Ceph&Lopods,  are  appreciated  even  by  the  uninstructed  spectator. 
Tliey  speak  to  his  senses  of  a  creation  distinct  from  that  which  he  sees 
•round  nim,  and  he  is  prepared  to  hear  of  further  wonders  when  the  Toice 
of  comparatiTe  anatomy  tells  him  of  their  organisation  and  consequent 
habits.  None  of  these  fall  within  the  scope  of  my  remarks ;  thej  are 
absent :  we  know  that  they  existed  contemporaneously  with  the  deposition 
of  these  rocks  and  their  included  Dossils:  Stonesfield  in  this  country, 
Pappoiheia  and  Solenhofen  in  Ghermany  assure  ns  of  this.  Speaking  with 
the  caution  which  the  subject  demands,  it  may  be  asserted  that  the 
conditions  of  sea-bottom  in  our  neighbourhood,  though  varying  consider* 
ably  during  the  time  which  was  required  for  an  accumulation  of  400  feet  in 
Tertical  thickness  of  solid  rock,  and  the  creation  and  extinction  of  many 
fcnrms  of  molluscous  animals,  at  no  time  constituted  the  estuary  of  a  great 
river.  We  search  in  vain  for  the  relics  of  air-breathing  animals  and  plants 
periodically  carried  down  and  spread  over  its  floor.  The  only  vegetable 
remains  are  fragments  of  wood  which  may  have  floated  on  the  ocean  ware 
to  whatever  quarter  the  winds  and  currents  directed  them. 

With  the  great  Saurians  the  case  was  different ;  whether  denizens  of  the 
land,  of  rivers,  or  of  estuary  waters,  their  remains  were  entombed  in  the  fine 
mnd  which  fiuviatile  waters  deposit  so  copiously. 

We  should  not  expect,  nor  do  we  find)  a  large  number  of  marine  shells 
associated  with  such  deposits  |  their  paucity  is  perfecUy  compatible  with 
what  we  know* of  brackish  waters  of  the  recent  period,  and  the  small 
number  of  marine  species  which  they  furnish.  Precluded  then  from  dis- 
playing this  description  of  fossil  treasures,  we  revert  to  the  less  striking 
remains  of  molluscous  animals,  and  these  firom  their  number,  their  associa^ 
XiofOf  their  separation  into  distinct  groups  and  other  circumstances  repeated 
at  diflerent  periods,  acquire  an  interest  distinct  firom  that  which  would 
attach  to  them  as  mere  examples  of  fossil  conchology.  To  illustrate  there- 
fore this  portion  of  the  subject  the  present  memoir  is  chiefly  directed, 
interspersed  with  notices  of  such  remarkable  or  characteristic  forms  as  have 
hitherto  been  imperfectly  described,  or  which  Impart  to  these  assemblages 
th^r  prominent  and  distinguishing  features. 
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Commencing  with  the  upper  portion  of  the  Great  Oolite  in  our  Tieinitj/ 
we  find  several  beds  of  hard  limestone  and  bands  of  marly  clay,  containing 
a  series  of  shells  representing  in  diminished  numbers  the  inhabitants  of  the 
lower  and  richer  fos^iliferous  beds  of  the  formation.  Several  which 
do  not  occur  in  the  lower  g^oup  I  will  notice  ;  these  are  the  little 
Cardium  Beaumonti  (Archiac),  very  abundant,  Pholadamya  nana  (Phillips), 
Chemnitzitty  new  species,  Bulla  Hildeneniis  (Roemer),  Bulla  auprtyurtmia 
(Roemer)«  Cardium  pet-bovit  (Archiac),  Cardilla  grandUy  new  itpecies.  The 
other  forms  which  commonly  occur  are  Lucina  lyrata  (Phillips),  Lucina 
rotundata  (Roemer),  Ceromya  $emi'Striatay  new  species,  Ceromya  excentrica 
{Isocardiay  Rcemer).  We  have  been  fortunate  enough  to  succeed  in  clearing 
the  hinges  of  the  two  latter  species,  and  have  thus  ascertained  that  they 
have  nothing  in  common  with  Isocardiaf  but  belong  to  the  new  genaa 
Ceromya  of  Agassis.  I$ocardia  amccntrica  must  likewise  be  placed  in  the 
same  genus. 

Quitting  these  beds  and  descending  through  sandstones  nearly  destituter 
of  organic  remains,  we  arrive  at  the  shelly  Oolite  locally  termed  planking^ 
or  upper  beds  of  the  Great  Oolite  building  stone,  a  marine  deposit  distin- 
guished by  the  great  profusion  of  its  fossil  conchology  and  their  good  state 
of  preservation.  Here  at  one  locality  we  find  a  large  assemblage  of  a  genus 
which  seems  to  be  characteristic  of  this  formation  and  especially  of  this 
vicinity ;  I  allude  to  the  new  genus  Purpuroidea,  of  which  the  genetic 
characters  are  as  follows : — 

Shell  turreted,  ventricose,  apetnre  large,  apex  of  the  spire  pointed. 
Spire  consisting  of  several  whorls  usually  convex,  and  having  about  their 
middle  part  a  circle  of  tubercles  or  blunt  spines.  Columella  smooth, 
rounded,  and  curved  inwards  at  its  base.  J^Totch  wide,  but  not  deep  nor 
recurved.  Outer  lip  thin,  slightly  sinaated,  and  ibrming  an  acute  angia 
posteriorly  at  its  Junction  with  the  body  whorl.  The  casts  of  the  interior 
are  smooth,  or  exhibit  but  fiiint  indications  of  the  tubercles,  and  none  of 
the  ribs  or  strin  which  distinguish  the  perfect  shells.  The  axial  umbilicus 
is  usually  very  conspicuous  and  the  basal  notch  not  distinguishable.  They 
would  certainly  be  taken  for  Naticm  by  persons  not  conversant  with  the 
outer  form,  and  even  appear  to  have  been  figured  as  such  by  RoBmer  under 
the  title  of  Natiea  subnodosa  firom  the  Oolite  of  Hanover.  One  of  the 
species  has  twice  been  imperfectly  figured  in  English  works ;  first  in  Young 
and  Bird's  **  Geology  of  the  Yorkshire  Coast,"  as  Mtrux  nodulatu$i  the 
figure  is  merely  a  rude  sketch  of  a  bad  specimen,  but  characteristic ;  sub- 
sequently a  figure  representing  little  more  than  a  cast  was  given  in  the 
**  Mineral  Conchology,"  as  Merux  tuberoiu$.  The  varieties  of  form  and 
markings  which  two  of  the  species  exhibit  are  worthy  of  notice ;  the  most 
abundant  shell,  P.  rugottty  when  young  and  the  size  of  a  nut,  has  tubercles 
In  lieu  of  spines ;  the  transverse  ribs  are  well-defined ;  but  the  longitudinal 
elevations  which  give  the  species  a  rugose  aspect  are  absent,  the  basal  notch 
is  nearly  obsolete,  and  the  columella  is  nearly  straight.  The  P,  nodulata  has 
still  greater  varieties;  when  full-grown  it  has  two  encircling  rows  of 
tubercles  on  the  body  whorl,  firom  the  lower  and  smaller  of  which  proceed 
oblique  longitudinal  ribs  which  terminate  in  a  transverse  elevated  basal 
belt.  The  young  shell  is  nearly  smooth ;  the  smaller  circle  of  tubercles 
is  scarcely  distinguishable ;  the  ribs  are  absent,  as  is  likewise  the  basal  belt. 
Occasionally  in  full-grown  specimens  the  smaller  circle  of  tubercles 
degenerates  into  an  encircling  rib.  The  spire  is  of  various  degrees  of 
elevation,  in  fact  scarcely  any  two  specimens  are  exactly  alike ;  a  considerable 
number  are  therefore  desirable  for  its  full  elucidation.  The  third  species, 
P.  glabrata,  is  rare;  it  equals  the  others  in  msf^nitude.  It  is  seldom  that 
we  can  trace  the  limits  of  a  species  over  any  particular  area;  here  however 
we  are  enabled  to  do  so  with  tolerable  acauracy.  These  shells  are  g^rouped 
together  in  the  blocks  of  stone  by  hundreds,  occupying  a  vertical  thickness 
of  5  or  6  feet,  and  spread  over  an  area  60  yards  wide  and  100  long.  It  is  to 
be  regretted  that  this  prolific  space  will  ere  long  be  entirely  removed)  and 
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the  Pwrpmraid^a  in  lis  perfeei  state  will  probably  be  only  a  matter  of 
t/aditioD  as  fiir  at  this  Ticinlty  is  ooncemed.  Tbese  eonditions  hvae  prodneed 
apon  oar  mind  the  impression  that  here  we  perhaps  behold  the  blrth*pAaee 
er  original  seat  from  whence  the  diffusion  of  the  g^nos  took  place.  Repeated 
obeerraiions  hare  shown  that  specimens  oecnr  in  every  other  quarry  in  the 
aeighbourheod,  bat  so  rarely,  that  the  total  number  noticed  probably  has 
not  exceeded  twenty  in  the  coarse  of  the  last  six  years.  Higher  in  the 
series  they  are  met  with  in  several  beds  of  compact  homogeaeous  limestone^ 
but  maoh  more  sparingly  than  in  the  planking,  and  fW>m  the  hard  stracture 
of  the  rock  can  only  be  separated  in  the  form  of  the  ATcUioo-like  casts* 

The  PaUUmy  which  eocur  abundantly  in  our  shelly  Oolite,  like  their 
recent  congeners, yary  so  considerably  as  sometimes  to  puszle  even  persons 
who  have  been  accustomed  to  their  peooliarities.  The  most  common  species, 
P.  rugosa^  when  obtained  south  of  tbe  vale  of  Brimscomb,  fully  deserves 
Its  name,  but  north  of  the  vale  it  loses  much  of  the  rugose  aspect  caused  by 
the  lines  of  growth,  the  longitudinal  strieeare  iJAintly  marked,  and  the  shell 
is  altogether  extremely  thin.  In  a  very  young  state  the  form  is  a  longer 
oval  and  mueh  less  elevated,  the  apex  being  slightly  turned  to  tbe  right 
side,  constituting  the  Patella  ancilUndes  of  the  "  Mineral  Conobology,'* 
which  species  should  therefore  be  expunged.  Patella  Aubentoneiuii 
(Archiae)  ooeasionaly  loses  its  stris  altogether,  and  this  change  is  not 
eonflned  to  any  particular  size  or  form  of  shell.  Patella  nana  in  advanced 
age  is  spread  out  more  horizontally  towards  its  borders,  and  f«>rms  a  concave 
conical  and  ovate  shell.  The  fine  encircling  striae  then  altogether  disappear; 
the  minute  figure  in  the  <^  Mineral  Conchology  "  refers  to  the  shell  in  its 
young  state. 

Tbe  genus  Nerinea  is  represented  by  upwards  of  fourteen  species,  of 
which  five  are  abundant ;  they  seem  to  occupy  in  the  Oolitic  rocks  the 
place  of  the  Cerithia  of  the  older  tertiary  strata,  and  are  decidedly  the 
predominating  univalve  of  their  period.  Our  most  common  species  are 
destitute  of  the  tubercles  or  strisB  by  which  these  shells  are  usually 
ornamented ;  four  only  of  the  species  appear  to  have  been  figured  or 
described.  One  fact  in  connexion  with  the  extinct  carnivorous  trachelipods 
should  be  noticed.  The  recent  genera  of  that  class  are  furnished  with  a 
tubular  boring  apparatus,  by  means  of  which  they  drill  round  holes  in  the 
bivalves  and  prey  upon  their  juices.  As  none  of  the  Oolitic  bivalves  have 
such  perforations,  we  may  conclude  that  the  extinct  carnivorous  genera  of 
that  period  were  differently  constituted. 

Of  tbe  Naiiem  we  number  fourteen  species,  seven  of  which  are  new ; 
although  the  species  are  thus  numerous,  one  only,  N.  Miokelini  (Archiae)^ 
is  at  aU  common. 

The  fitmily  of  the  winged  shells,  or  Strombiday  are  represented  by 
upwards  of  eleven  species  belooging  to  the  same  genus ;  the  greater  number 
of  these  likewise  occur  even  to  tbe  base  of  the  formation.  We  have 
separated  them  from  the  Roeteliariae  and  Pterooerae  under  the  generic 
term  Roetrotrema;  they  are  distinguished  from  the  true  RoetelUwiae  by  the 
absence  of  an  upper  or  posterior  siphon  upon  the  spire,  the  outer  lip  not 
mctending  beyond  the  body  whorl  or  but  slightly  upon  the  penultimate, 
and  there  is  no  corresponding  thickening  upon  the  inner  lip  to  form  a 
channel.  It  is  true  that  one  or  two  recent  species  of  RoeteUaHa  have  no 
posterior  siphon  upon  the  spire,  but  in  such  instances  the  siphon  is  present 
and  coiled  round  upon  the  upper  part  of  the  wing.  From  Strombus  it  is 
sufficiently  distinguished  by  the  absence  of  the  sinus  on  the  outer  lip.  We 
venture  to  suggest  that  the  Strombida  requires  a  re-arrangement,  the 
digitations  of  tbe  outer  lip  not  being  of  sufficient  importance  to  found  upon 
them  generic  distinctions :  they  are  of  too  variable  a  character,  and  in 
lome  instances  depend  very  much  upon  the  age  of  the  specimen. 

Another  generic  form,  as  yet  found  in  no  other  part  of  England,  Is  a 
conical  turbinated  univalve,  called  by  me  Trochotoma ;  five  species  occur, 
but  only  one  is  common.    Its  dIstlngaiBhing  generic  feature  is  a  transverse 
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flssure  upon  the  body  whorl,  which  approaches  the  outer  lip,  bat  does  not 
reach  it.  This  alone  is  soffioient  to  disthigaish  it  from  Plnarotowuiria, 
Drom  which  also  the  base  material] j  differs,  its  deep  coBca?ity  resembling 
an  nmbilicns  and  giring  to  the  apertare  a  semilunar  figure. 

The  outer  lip  is  thick,  the  whorls  usually  angular  and  concentrically 
straited.  They  occur  throughout  all  the  lower  fossUiferous  beds.  Perhaps 
I  may  be  excused  for  briefly  alluding  to  the  name  given  to  this  shell, 
although  the  matter  is  of  a  somewhat  personal  nature.  In  the  autumn  of 
1841,  finding  that  this  form  was  entirely  unknown,  I  forwarded  a  specimmi 
to  Pro.  Sedgwick  as  a  new  genus,  and  mentioned  that  I  proposed  to  call  it 
Trocltoioma :  about  the  same  time  a  gentleman  who  then  collected  largely 
from  our  Great  Oolite  and  distributed  its  fossils  widely  always  affixed  to  it 
the  name  which  I  had  proposed  to  give  it,  so  that  the  appellation  became 
current  wherever  a  collection  of  our  fossils  existed  six  years  ago.  Within 
two  years  afterwards  Professor  Ansted  figured  one  of  the  species  in  his  work 
on  Geology  under  the  same  name.  Knowing  these  fhcts,  my  surprise  may  be 
imagined,  when  lately  turning  to  the  new  work  on  Natural  History  by  Pictet, 
published  at  Geneva,  1  found  that  he  had  described  this  genus  under  a  new 
name,  saying  that  this  is  the  Troohotoma  of  M.  Deslongchamp,  and  referring 
to  a  paper  by  that  gentleman  on  the  Great  Oolite  of  Normandy,  published 
in  the  7  th  volume  of  the  ^Transactions'  of  the  Linncean  Society  of  Normandy 
in  1842.  In  that  memoir  are  figured  and  described  five  species,  of  which 
three  are  found  in  this  vicinity.  It  would  therefore  appear  that  M. 
Deslongchamp  must  have  read  his  paper  to  the  Society  in  1841,  and  nearly 
simultaneously  with  myself  must  have  imagined  the  same  new  word  as 
a  designation  for  a  certain  new  form.  The  paper  in  question  is  even  now  so 
little  known  in  this  country  that  I  was  compelled  to  resort  to  the  British 
Museum  to  see  a  copy  of  it.  Probably  another  ooinddence  exactly  similar 
to  this  is  not  upon  record. 

It  is  proposed  to  restore  the  forgotten  term  CylindritesuBed  by  Llywhyd 
as  a  gererie  name  for  a  form  which  requires  to  be  distinguished,  and  which 
appears  to  be  very  characteristic  both  of  this  rock  and  the  Inferior  Oolite. 
We  possess  six  species,  three  of  which  have  been  figured,  two  as  Acta&n  *n 
the  *'  Mineral  Conchology,"  and  one  as  Conu$  by  Archiac ;  tho  generic 
characters  are  as  follows :— Form  cylindrical.  Spire  small,  acute,  sometimes 
not  rising  above  the  body  whorl  but  always  exposed;  whoris  several, 
usually  flat,  sulcated  at  their  junctions.  Aperture  elongated,  narrow, 
almost  linear.  Columella  with  two  folds  at  iu  base,  which  is  slightly 
turned  outwards  at  that  part;  base  of  the  apeture  entire,  outer  lip  thin. 
All  the  species  are  distinct  firom  those  of  the  Inferior  Oolite. 

Before  quitting  this  assemblage  of  shells,  another  form  which  has 
occasioned  me  much  perplexity  must  be  noticed.  It  is  called  by  Roemer 
Placuna  jurensUf  but  is  clearly  distinct  from  that  genus,  of  which  it 
does  not  possess  the  cardinal  teeth,  nor  has  it  the  hole  or  appendage  of 
Anomia,  The  following  are  the  grounds  upon  which  it  is  deemed  proper 
to  erect  it  into  a  distinct  genus. 

Generic  Charmoter, — Shell  very  thin,  irregular,  either  convex  or  flat, 
posterior  border  rounded,  anterior  border  more  straight ;  apex  little  elevated, 
but  always  distinct  and  placed  near  to  the  middle  of  the  anterior  border. 
Fine  longitudinal  closely  arranged  waved  strise  radiate  fVom  the  apex  on 
every  side ;  the  under  surface  is  smooth  with  a  large  central  impression. 

These  shells  were  frequently  (perhaps  always^  attached  to  bivalves, 
more  especially  to  Trigoni€B,  not  by  the  external  surface  but  from  the  under 
side;  the  knobs' and  strice  proper  to  those  shells  causing  the  elevations 
upon  the  attached  shells.  From  these  chrcnmstances  it  would  appear  that 
the  soft  parts  of  the  parasite  must  have  adhered  to  the  Trigonia  prior  to 
the  secretion  of  the  thin  shelly  plate,  and  that  the  shelly  matter  was  deposited 
during  such  adhesion.  On  the  death  of  the  parasite  the  thin  plate  separated, 
as  there  was  no  shelly  adhesion  between  it  and  the  Trigoniay  and  they  are 
never  found  attached  to  the  latter.    With  the  scanty  knowledge  we  possess 
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of  tbii  formy  it  would  be  unwise  to  speenlate  upon  ite  ti&nitlef  unlets  with 
great  reeerre  and  eircumfpection.  The  mode  in  which  the  marldngt  of  the 
TrigaidtB  are  transferred  to  this  shell  renders  it  very  difficult  to  imagine 
that  it  could  have  been  a  bivalve.  We  look  as  it  were  upon  an  impression 
at  the  back  of  the  paper,  the  parts  in  relief  having  been  stamped  through, 
it,  but  disguised  by  the  finely  striated  surface  at  the  back  of  the  attached 
shell.  It  was  sedentary,  and  if  univalve  may  have  belonged  to  those  forms 
of  the  PatMHdea  in  which  the  shell  is  partially  enveloped  in  the  soft  parts 
of  the  animals,  examples  of  which  are  found  in  Fiaurelia,  HalioiU, 
SigaretuM^  and  Stamatia,  We  would  however  wish  it  to  be  understood  that 
these  hints  are  thrown  out  chiefly  to  engage  the  attention  of  others,  as  we 
are  by  no  means  satisfied  with  the  result  of  our  own  observations. 

The  estuary  waters  which  entombed  the  varied  remains  at  Stonesfield 
spread  out  partially  a  thin  stratum  of  their  muddy  deposit  to  this  nelgh- 
l»ourhood,  without  carrying  with  it  any  of  the  forms  for  which  that  locality 
is  so  ihmous.  Our  Stonesfield  slate  has  a  few  marine  shells,  among  which 
are  AmnumUe$  eoronatus  (Orbigny),  A,  Lalandeanut  (Orbigny),  Mya 
wutrgaritifera  (Young),  Ceromya  V.  seripta  (Cardita^  Buckman),  Cardimny 
new  species,  Anatina  unduiata  (Sanguinolaria^  Phillips),  Mya  dilata 
(Phillips).  As  regards  this  neighbourhood,  it  may  be  stated  as  a  general 
rule,  that  where  tbe  lower  beds  of  Great  Oolite  are  shelly,  they  repose 
immediately  upon  Fuller's  earth ;  in  the  other  condition  the  base  is 
Stonesfield  slate  ;  probably  the  fine  mud  of  the  latter  deposit  was  carried 
out  to  great  depths  almost  beneath  the  region  of  shells.  Our  Fuller's  earth 
is  very  imperfectly  exposed,  nor  have  any  considerable  number  of  species 
been  obtained  from  it.  The  little  Ostrea  acwninata  is  found  in  great 
masses,  wirich  nearly  composes  the  beds  where  it  occurs.  Not  a  single  shell 
has  been  found  peculiar  to  these  beds. 

The  Inferior  Oolite  in  the  division  of  its  beds  in  this  locality  does  not 
difi<er  materially  iVom  the  description  given  by  Mr.  Buckman  in  his  <<  Geology 
of  Cheltenham,"  except  towards  the  lower  portion,  which  is  strikingly 
dissimilar.  It  is  not  our  intention  to  do  more  than  allude  to  these 
conditions;  a  careful  survey  along  the  outer  escarpment  of  tbe  Cotteswolds 
would  be  required  to  enable  us  to  understand  the  cbangpes  of  mineral 
character,  fossil  contents,  and  perhaps  thinning-out  which  certain  beds 
must  undergo  in  their  short  course  between  Painswick  and  Crickley  Hill. 
Many  doubts  have  been  expressed  by  persons  both  in  the  metropolis  and 
provinces  as  to  the  geological  position  of  the  rock  Arom  whence  our  Great 
Oolite  fossils  are  derived  ;  tibese  doubts  would  seem  to  have  arisen  fVom  a 
resemblance  which  portions  of  our  rock  and  its  fossils  bear  to  a  certain  bed 
of  the  Inferior  Oolite  near  Cheltenham. 

Of  the  geological  position  of  the  rocks  in  our  neighbourhood  no  person 
who  has  examined  them  can  entertain  any  doubt ;  our  sections,  both  natural 
and  artificial^  are  numerous  and  of  a  decided  character,  affording  what 
can  rarely  be  seen  elsewhere  in  one  view,  a  complete  escarpment  fVom  the 
Great  Oolite  to  the  lias  inclusive.  The  shelb  of  the  upper  rag-stone  agree 
closely  with  those  from  the  Cheltenham  sections.  The  cream-coloured 
marls  and  marly  rock  called  **  Fimbria  bed,"  have  however  disclosed  a 
remarkable  suite  of  shells  which  must  not  be  passed  over  in  silence.  The 
general  aspect  of  these  fossils,  as  contrasted  with  those  of  the  upper  and 
lower  rag-stones,  is  striking.  The  association  of  genera  strongly  reminds 
us  of  the  Great  Oolite.  The  genus  NeHnsa,  which  is  very  rarely  seen  in 
the  rag-stones,  again  reappears  in  vast  profusion,  to  such  an  extent  indeed 
that  in  some  lenities  almost  every  fragment  of  marly  rock  discloses 
sections  of  this  extinct  form.  Accompanying  these  are  several  species  of 
small  Cerithiaf  together  with  an  equal  variety  of  the  genus  Chenmitzia, 
comprising  some  of  the  most  slender  spirial  univalves  which  it  is  possible 
to  imagine.  The  RoitrotretMiy  though  rare,  are  likewise  represented  by 
five  species.  We  seem  ih  fact  to  have  a  repetition  of  the  circumstances 
under  which  the  mollusca  of  the  Great  Oolite  lived  and  multiplied.    In  a 
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formev  fMkper  we  aUaded  to  an  almott  entire  abeenee  of  the  Cephalopoda 
vbich  diBtingaUhes  our  Great  Oolite,  and  it  would  appear  that  thia  feature 
Ukewiee  extends  to  the  same  formation  throughout  France.  Thus  Archiac 
does  not  mention  a  single  species  in  the  district  wtiich  he  has  illustrated^ 
and  Deslongchamp  is  equally  silent  in  describing  the  Nonnandic  fossils. 
The  *<  Fimbria  bed/'  in  striking  contrast  to  the  other  portions  of  the 
Inferior  Oolite,  is  distinguished  by  a  similar  paucity  of  Cephalopoda; 
hitherto  only  a  single  specimen  of  Ammonite  has  been  placed  in  our  cabinet, 
and  we  have  searched  in  vain  for  a  Nautilus  or  Belemnite.  There  are 
several  TerebratuUBp  of  which  T.  fimbria  is  the  most  abundant ;  the 
varieties  of  figure  and  markings  which  this  shell  undergoes  in  its  stages 
of  growth  become  interesting  when  placed  beside  a  similar  series  of  the 
recent  T.  AuttralUf  which  it  very  nearly  resembles  in  every  circumstance. 
Of  the  fossil  species  but  few  will  be  found  to  have  attained  the  characters 
of  old  age,  and  these  latter  are  rarely  equal  in  size  to  those  which  died  on 
attaining  middle  life,  a  fact  of  which  some  striking  examples  may  be  cited 
in  certain  recent  shells,  /ls  the  T,  Au$traliSf  unlike  the  Brachiopoda 
generally,  is  found  in  water  only  knee-deep  near  Sidney,  we  may  be 
allowed  to  consider  it  probable  that  the  Terebratulae  and  other  shells  of  the 
Fimbria  bed  were  likewise  denisens  of  a  shallow  sea ;  such  a  condition 
would  assist  in  explaining  the  absence  of  Cephalopoda  and  the  general 
resemblance  to  the  association  of  Great  Oolite  shells.  As  a  last  resemblance 
a  general  dwarfing  specien  may  be  noticed,  some  examples  of  which  will 
subsequently  be  given.  This  general  resemblance  however  extends  but  in 
a  very  limited  degree  to  specific  identity;  thus,  of  the  seven  Ntrinett^  one 
only  is  common  to  both;  the  Cerithia  are  altogether  different,  as  are  like* 
wise  the  Chemnitzia$  and  Cylimdrii€$,  Our  collection  from  the  Fimbria 
bed  contains — 

59  Univalves  and  Radiaria,  of  which  22  are  Great  Oolite  species. 
72  Bivalves,  of  which      ....     29  are  Great  Oolite  species. 
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Thus  only  about  38  per  cent,  of  the  whole  are  common  to  both  formations. 
On  passing  downward  through  the  freestones  these  shells  rapidly  disappear, 
and  on  arriving  at  the  lower  rag-stones  another  and  very  di^imilar  suite 
predominate ;  the  profusion  of  Nerinea^  has  entirely  vanished,  and  equally 
in  vain  might  we  look  (or  a  Cerithiwn  or  a  Roitrotrema,  and  we  very  rarely 
meet  with  a  Chemnitzia  ;  the  bivalves  are  again  of  full  dimensions,  and  the 
Cephalopoda  reappear  in  full  force  and  of  large  size,  but  being  difficult  to 
extract  entire,  are  rarely  seen  in  the  cabinets  of  coUectora,  But  to  form  an 
idea  of  their  numbers,  the  lowest  bed  in  the  escarpment  at  Frocester  Hill 
should  be  visited ;  it  is  a  perfect  storehouse  of  this  class  of  remains.  Nor  is 
this  abundance  confined  to  one  locality ;  wherever  the  brown  ochrey  beds 
are  exposed  in  the  escarpments  of  our  valleys,  or  on  the  outer  line  of  the 
Cotteswolds,  a  single  square  yard  of  rock  exposed  is  usually  sufficient  to 
produce  fragpnents  of  Ammonites  and  Belemnites ;  and  it  would  appear 
that  a  similar  profusion  of  those  forms  distinguishes  the  lower  beds  of 
Inferior  Oolite  throughout  the  whole  of  its  course  in  Somerset  and  Dorset. 
That  they  should  entirely  cease  between  Painswick  Hill  and  Crickley  Hill, 
to  be  replaced  by  other  and  totally  different  beds  of  rock  and  fossil  contents, 
is  one  of  the  most  interesting  geological  problems  which  the  Cotteswolds 
offer  to  the  scientific  inquirer.  A  Tery  remarkable  Brachiopod  marks  the 
base  of  the  formation  in  our  district ;  Terebratula  biden$  occurs  in  the  lower 
rag-stone,  and  more  especially  in  a  few  inches  of  marly  rock,  sometimes 
called  Gingerbread  rock,  which  immediately  underlies  it.  Terebratula  acuta 
and  T.  tri^etu  accompany  it  much  more  sparingly ;  the  latter  possibly  may 
be  only  a  variety  of  the  first :  the  separation  of  species  among  the 
Brachiopoda  mast  be  regarded  as  merely  provisional  until  the  state  of  our 
knowle<^^e  respecting  them  shall  be  more  advanced.      The  brown  sands 
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beneaUi  are  entirely  barren  of  organic  relics^  and  gradually  and  insensibly 
merge  into  the  Upper  Lias. 

Tfae  general  diminntive  appearance  which  the  Great  Oolite  shellfl  present 
when  compared  with  those  of  the  other  Oolitic  rocks  cannot  fail  to  be  noticed* 
In  species  which  have  a  considerable  yertical  range  this  fact  is  rendered 
partienlarly  striking :  thus,  but  for  a  perfect  indentity  of  markings^  Trigonia 
eo§iata  reduced  to  the  size  of  a  bean,  and  sometimes  even  to  a  pea,  would 
scarcely  be  regarded  as  the  representative  of  the  large  Inferior  Oolite  shell : 
Ugher  in  the  Oolites  it  again  attains  its  pristine  dimensions.  Astart* 
•xcawtta  too,  without  the  iJd  of  a  large  series  for  comparison,  would  not  be 
recognised ;  the  shell  becomes  small,  depressed,  and  the  costSB  rendered 
almost  obsolete.  Modiola  plicatctf  which  reappears  in  the  upper  beds  of 
Great  Oolite,  nearly  loses  its  plicsB,  and  acquires  a  compressed  angular  form. 
The  changes  of  size  which  Lucinm  lyrata  undergoes  is  still  more  remarkable. 
In  the  lower  rag-stone  it  is  of  full  dimensions ;  in  the  Nerinea  bed  or 
Fimbrki  bed  it  is  reduced  to  one-fourth  its  former  bulk  ;  in  the  upper  n^" 
stone  it  is  again  large ;  in  the  shelly  beds  of  the  Great  Oolite  it  is  rare,  but 
is  again  reduced  to  the  dimensions  of  the  Fimbria  bed ;  lastly,  in  the  upper 
beds  of  the  Great  Oolite  it  is  again  abundant  and  of  its  standard  bulk. 

Next  as  to  the  gregarious  habits  of  certain  species: — Bussag^,  a  small 
hamlet  north  of  the  vale  of  Brimscomb,  produces  in  its  shelly  Great  Oolite 
a  large  assemblage  o(  an  undescribed  species  of  Terebraiula  somewhat 
resembling  T,  globata^  but  very  rarely  having  both  valves  in  juxtaposition, 
and  seldom  found  in  any  other  locality.  In  the  limestone  beds  of  the  upper 
fossiliferous  series,  one  locality  has  produced  a  dense  assemblage  of  a  fine 
bivalve  which  seems  to  belong  to  the  new  genus  Cardilla  of  Deshayes, 
although  generally  in  these  beds  it  is  rare.  The  compact  structure  of  the 
rock  renders  it  nearly  impossible  to  disengage  them  in  a  perfect  state,  but 
the  fine  striae  of  the  shell  are  well  preserved,  and  the  character  of  the 
species  evident ;  its  sudden  advance  in  size  when  compared  with  the  small 
fossil  shell  upon  which  the  genus  was  founded  is  remarkable,  and  justifies 
the  specific  appellation  of  grandU. 

The  association  of  species  at  the  locality  in  question  is  curious;  the 
whiteness  of  the  Cardilla  limestone  displays  every  testaceous  firagment  in 
strong  relief,  and  enables  us  to  discover  that  the  CtwdUla  is  the  only  bivalve, 
and  that  it  is  accompanied  by  a  Purpuroideat  and  more  sparingly  by  three 
large  NeUicae,  all  of  which  probably  constituted  checks  upon  its  super- 
abundance. MonotU  radiata  occurs  by  myriads  immediately  beneath  the 
planking  bed  on  Minchinhampton  Common,  and  the  gregarious  habits  of 
Perna  myiUtnde$  may  often  be  shown  in  a  small  hand  specimen  of  rock. 
Cardium  Beaumontif  Arehiac,  is  found  only  in  the  upper  beds,  where,  in 
abundance,  they  rival  the  Perna  mytiUndeSf  of  the  lower  series.  In  spots 
where  the  rock  becomes  a  barren  sandstone  far  away  fW>m  all  detritus  of 
sheUs,  and  probably  deposited  at  greater  depths,  a  cluster  of  Pholadomya 
eoncentrica  or  P.  Murchitoniea  sometimes  appears ;  nor  are  any  shells  of 
the  genus  Pholadomya  ever  found  in  the  shelly  beds  of  the  Great  Oolite ; 
they  are  likewise  absent  in  the  Fimbria  bed  of  the  Inferior  Oolite,  and  it 
may  be  safely  predicted,  that  they  never  will  be  found  in  the  shelly  roe- 
stone  of  the  vicinity  of  Cheltenham ;  these  beds  were  evidently  depoflited 
in  a  shallow  sea,  and  portions  of  them  even  possess  a  littoral  character. 
The  little  knowledge  we  possess  of  the  habits  of  the  recent  Pholadomya 
Candida  is  in  exact  accordance  with  this  fact.  At  one  locality  the  upper 
beds  have  proiluced  a  dense  colony  of  Terebratula  media  to  the  exclusion 
of  all  other  shells.  Lucina  lyrata^  Pholadomya  truncata,  P,  nana^ 
Coromya  excenirioa^  and  Ceromya  $emi$triata  are  likewise  never  found 
isolated. 

The  changes  of  external  characters  produced  by  growth  alone  form 
another  interesting  suttject  for  study,  and  have  occasionally  become  a 
sooree  of  error  and  confusion.  Two  examples  will  sufficiently  illustrate 
this.    The  large  and  elegant  new  speoies  of  Lima  (L»  varkm$)  has  a 
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surface  when  young  covered  with  beautifully  large  waved  strise ;  a  good 
series  will  show  the  gradual  disappearance  of  these  until  a  mere  remnant 
is  seen  on  the  anterior  border;  the  figure  becomes  more  gibbose  and 
elongated »  and  finally  is  devoid  of  all  markings,  except  the  concentric  lines 
of  growth.  It  is  found  in  the  the  shelly  Great  Oolite  and  Fimbria  bed  of 
the  Inferior  Oolite.  Macrod&n  HinonmuU  is  another  example.  Phillips,  in 
his  <*  Geology  of  Yorkshire/'  gives  two  shells  the  name  of  CudOaea 
elongata,  one  of  which,  t.  11.  f.  43,  is  our  species  in  its  young  state,  with 
regular  longitudinal  striae.  A  broken  specimen  with  strie  more  irregular, 
but  still  in  its  young  state,  is  the  CuckUaea  rudU  of  the  **  Mineral 
Conchology,"  t.  447.  Another  variety  of  figure,  more  advanced  in  age, 
is  the  Area  ehmgata  of  Qoldfuss,  t.  1^.  u  9.  CueuUMa  HtnonmuU^ 
i^rchiac,  t.  S7.  f.  5,i8  a  half-grown  specimen  with  the  longitudinal  strie 
obliterated.  The  genus  is  describea  in  Mr.  Buckman'a  "Geology  of 
Cheltenham,"  but  the  species  there  figured  seems  to  be  distinct  firom  the 
one  in  question.  Our  species  is  abundant  in  the  planking  beds,  but  more 
rare  in  the  Fimbria  and  Freestone  beds  of  the  Inferior  Oolite.  To  pursue 
the  subject  further  would  involve  descriptions  of  individual  species  useful 
only  in  a  monograph  devoted  to  Uie  purpose.  Here  these  remarks  may  fitly 
conclude  with  the  expression  of  a  hope  that  the  large  number  of  our  Great 
Oolite  shells  new  to  science  may  ere  long  be  given  to  the  public*,  and  that 
Uie  fossil  fauna  of  the  Colteswolds  generally  may  by  the  instrumentality  of 
this  Club  acquire  a  <*  local  habitation  and  a  name.''  Probably  no  district 
in  England  contains  an  equal  number  of  fossil  treasures  which  have  not  as 
yet  been  transferred  to  the  plate  of  the  engrayer. 


•  PerlMpt  byrnvtat  6f  the  P»lcoat6frftphicil  Society. 
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^Address  to  the  Cotswold  Naturalists*  Club,  Read  at  the  Winter 
Meeting,  January  22, 1850.    By  Sir  Thomas  Tancred,  Bart. 

Gentlemen, 

I  PEEL  that  I  owe  an  apology  to  the  Club  for  assuming  one  of 
the  duties  of  our  excellent  President,  Mr.  Baker,  by  delivering 
the  Annual  Address  at  this  meeting ;  my  excuse,  however,  must 
be,  that  I  act  by  command  of  my  superior  officer,  who  pleads 
that  as  he  has  been  doing  duty  as  Secretary  for  most  part  of  the 
past  season,  the  Secretary  should  take  his  place  on  the  present 
occasion.  I  will  therefore  avail  myself  of  the  wholly  irregular 
position  in  which  I  am  placed,  to  pay  a  tribute  to  the  merits  of 
the  happy  freedom  from  the  restraints  of  rigid  laws,  and  the 
absence  of  restrictions  in  which,  as  a  body,  we  glory.  I  believe 
it  is  an  important  principle  in  the  success  of  our  prototype,  the 
Berwickshire  Club,  that  the  occasional  meetings  of  those  of  con- 
genial tastes,  for  the  purpose  of  enjoying  agreeable  converse 
amidst  scenes  of  interest  and  beauty,  are  not  hampered  by  pe- 
dantic rules,  the  infliction  of  fines,  or  any  compulsory  regula- 
tions beyond  those  which  good  feeling  and  a  desire  to  promote 
harmony  and  mutual  enjoyment  will  dictate.  Having  no  pro- 
perty, like  a  light-armed  corps  of  irregulars,  we  can  meet  and 
disperse  without  the  impedimenta  by  which  the  movements  of 
more  regular  bodies  are  obstructed. 

As  our  Annual  Address  is  chiefly  a  recapitulation  of  the 
meetings  of  the  past  season,  I  am  gratified  (after  a  perusal  of 
the  notes  with  which  our  President  has  in  my  absence  enlivened 
our  minute-book)  to  be  able  to  congratulate  the  now  numerous 
members  of  our  Club  on  our  present  healthy  and  prosperous 
condition,  after  the  close  of  our  fourth  summer.  Our  meetings 
have  by  no  means  fallen  off  in  the  interest  of  the  scenes  to  which 
they  have  tonducted  us.  We  measure  our  success  more  by  the 
agreeable  meetings  and  intercourse  between  persons  of  congenial 
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tastes  which  our  Club  promotes,  and  by  the  enjoyment  to  which 
it  leads  of  those  scenes,  which  Providence  has  so  skilfully  adapted 
to  call  forth  in  us  an  admiration  of  His  works,  rather  than  by  the 
absolute  amount  of  new  facts  or  discoveries  which  we  may  in  the 
course  of  our  rambles  together,  or  of  our  soUtary  studies,  con- 
tribute to  the  stores  of  science.  Some  papers  towards  the  next 
number  of  our  Transactions  have  been  furnished  during  the  past 
season ;  but  our  meetings  have  been,  as  they  are  intended  to  be, 
more  fruitful  of  improvement  and  entertainment  to  ourselves, 
than  of  what  concerns  the  public. 

With  these  introductory  remarks  I  resume  the  chronicle  of 
our  proceedings  from  the  last  meeting  of  the  season  of  1848,  to 
which  it  was  brought  down  in  the  address  of  our  President  last 
year. 

Our  winter  meeting  in  1849  was  held  at  Gloucester,  on  January 
18th,  to  enable  us  to  take  advantage  of  the  kind  invitation  of 
the  Literary  and  Scientific  Association  of  that  City,  to  join  their 
Conversazione  on  that  evening.  Our  meeting  was  attended  by 
Messrs.  Light,  Baker,  Strickland,  Bayly,  KnoUys,  Bumsey,  Gyde, 
Hayward,  Ball,  Wood,  Jones,  and  Sir  Thomas  Tancred,  mem- 
bers, and  by  Mr.  Gould  (the  Australian  naturalist),  Waldren, 
Todd  and  North,  as  visitors.  We  saw  with  great  interest  at  the 
house  of  our  member,  Mr.  Wilton,  his  living  specimens  (some  of 
them  hatched  in  this  country)  of  that  beautiful  little  Australian 
Parrot,  the  Melopsitiacus  undulatus  of  Gould.  This  naturaUst,  who 
had  first  brought  this  species  alive  to  Europe,  and  described  and 
figured  it  in  his  magnificent  work  on  the  Birds  of  Australia,  was 
fortunately  with  us,  and  was  much  interested  with  the  account 
Mrs.  Wilton  gave  of  the  habits  of  this  bird,  which  she  had  had 
such  a  favourable  opportunity  of  observing.  We  witnessed  the 
anxiety  of  the  cock  bird  to  keep  his  mate,  which  was  then  sitting 
on  three  eggs,  to  her  maternal  duties.  Whenever  she  left  the 
nest  for  a  little  exercise,  he  appeared  in  great  excitement  and 
soon  began  to  drive  her  back ;  indeed  we  were  told  that  when  she 
first  began  to  sit,  domestic  broils  had  run  so  high,  that  the  hen 
was  severely  injured  by  her  ungallant  consort ;  he  was,  however, 
in  return,  very  assiduous  in  supplying  her  with  food  as  long  as 
she  remained  on  the  nest. 

The  cathedral, — a  dormitory  of  a  convent  of  black  friars, — and 
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the  docks  with  the  numerous  vessels  from  all  parts  of  the  world 
unloading  grain  of  all  sorts,  in  one  of  which  we  found  a  very  pretty 
Lyre  Antelope  from  Africa,  and  other  curiosities,  occupied  us 
till  dinner,  after  which  our  President  read — not  a  message  like 
those  giants  of  transatlantic  fame — but  an  address  to  the  full  as 
interesting  to  us — detailing  the  origin  and  progress  of  our  So- 
ciety. Mr.  Gyde  also  read  a  very  interesting  paper,  for  which  he 
had  been  awarded  the  prize  of  the  Society  of  Arts,  upon  methods 
of  preserving  paper  and  parchment  from  mildew.  The  rest  of 
the  business  of  the  Club  was  then  transacted,  and  we  adjourned 
to  the  Conversazione,  which  occupied  the  rest  of  the  night. 

May  8  found  us  assembled  in  great  force,  resolved  to  begin 
the  season  well,  at  Swindon  station,  there  being  present,  Messrs. 
Baker,  Light,  Bolland,  Barker,  Daubeny,  Bayly,  E.  and  D. 
Bowly,  Stronge,  Phelps,  Strickland,  Buckman,  Jones,  Powell, 
Streeton,  Prower,  Taylor,  Dr.  Daubeny,  and  Sir  Thomas  Tancred, 
members — Mr.  Story  Maskelyne,  Mr.  Holland,  Rev.  E.  Mey- 
rick,  and  Mr.  Moore,  favouring  us  with  their  company  as  guests. 
Mr.  Light  and  Mr.  Streeton,  whose  loss,  alas !  we  have  had  since 
to  deplore,  had  kindly  engaged  vehicles,  besides  furnishing  their 
own,  to  take  us  to  the  remarkable  Druidical  remains  at  Abury. 
On  our  way  a  party  of  us  accompanied  Mr.  Maskelyne  to  Basset 
Down  House,  his  father's  property,  where  he  has  made  a  very 
interesting  geological  and  chemical  discovery,  viz.  the  existence 
of  a  thin  bed  of  phosphate  of  lime  nodules  in  the  upper  green 
sand  at  its  junction  with  the  chalk  marl,  in  the  same  position 
and  of  the  same  character  as  those  which  have  excited  so  much 
interest  in  the  neighbourhood  of  Famham,  but  which  had  not 
been  previpusly  discovered  on  this  northern  flank  of  the  chalk 
range.  The  lower  bed  of  the  same,  in  the  lower  green  sand,  has 
not  yet  been  observed.  Abury,  Silbury  Hill,  the  Serpent,  and 
the  circles  of  Druidical  stones  enclosed  by  an  extensive  foss  and 
dyke,  were  examined  with  great  interest,  and  by  stationing  the 
members  of  the  Club  in  the  spots  whence  many  of  the  stones 
had  been  removed  and  destroyed,  we  restored  for  the  moment 
the  form  of  the  smaller  circles.  Mr.  Strickland  mentioned  his 
having  been  on  the  top  of  the  largest  artificial  mound,  like  that 
of  Silbury  Hill,  which  is  known,  viz.  that  called  the  Tomb  of 
Halyattes  in  Asia  Minor,  described  by  Herodotus. 
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After  dinner  Mr.  Buekman  gave  ua  an  account  of  a  species  of 
fungus  (Afforicus  Prunuhts),  a  dish  of  which  we  had  eaten  at 
breakfast,  and  which  forms  the  "  fairy  rings  ^^  on  the  grass  field 
in  front  of  the  Royal  Agricultural  Collie.  By  means  of  an 
accurate  plan  of  these  rings^  executed  by  the  Teacher  of  Survey- 
ing at  the  College,  he  hopes  to  be  able  to  determine  precisely 
the  changes  which  may  occur  in  the  shape  and  size  of  the  circles 
and  their  rate  of  increase.  Mr.  Strickland  explained  the  process 
of  Papyrography  or  Anastatic  printing,  which  is  applicable  to 
the  cheap  production  of  many  sorts  of  drawings  of  objects  of 
natural  history. 

Some  specimens  of  popular  meteorology  or  prognostics  of  the 
seasons  were  related  by  the  Rev.  £.  Meyrick,  couched  in  the  fol- 
lowing rhymes.    One  points  out  the  season  for  sowing  barley : — 

When  the  elmen  leaf  is  as  big  as  a  mouse's  ear, 
Then  to  sow  barley  never  fear ; 
When  the  elmen  leaf  is  as  big  as  an  ox's  eye. 
Then  says  I  to  my  boys,  hie,  boys !  hie ! 

Another  gives  a  prognostic  of  a  mild  winter  : — 

D'if  before  Martin-mas 

The  ice  will  bear  a  duck. 
The  rest  of  the  winter 

Will  be  as  wet  as  muck. 

To  these  we  may  add  a  Kentish  adage  : — 

If  yon  have  grass  in  Janivere, 

You  '11  have  no  more  the  rest  of  the  year. 

The  second  meeting  for  last  season  took  place  on  June  26th, 
for  the  events  of  which,  and  of  the  subsequent  ones,  I  am  in- 
debted to  the  graphic  notes  of  our  President.  The  following 
party  sat  down  to  breakfast  at  the  Bell  at  Gloucester :  Messrs. 
Ball,  Barker,  Jones,  Phelps,  Rumsey,  Strickland,  Wilton,  Baker, 
and  Dr.  Daubeny,  members,  and  Dr.  Evans,  the  Rev.  —  Stackpool 
and  Mr.  H.  Clifford  as  friends.  A  portion  of  these  gentlemen 
after  breakfast  proceeded  in  a  break  under  the  conduct  of  our 
President  towards  May  Hill,  performing  a  journey  which  sounds, 
when  described  in  scientific  language,  rather  formidable,  for 
Mr.  Baker  says  that  "  he  succeeded  in  driving  the  party  down 
the  lias  escarpment  at  High-wood,  across  the  new  red  marl  to 
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Handey^  and  then  np  the  Silurian  rocks  to  Little  London/' 
Following  the  Wenlock  limestone  from  this  place  they  reached 
the  Caradoc  sandstone^  the  oldest  formation  in  this  district^  on 
the  summit  of  May  Hill.  The  elevation  of  this  summit  remains 
yet  to  be  determined  by  the  Club,  as  a  mercurial  thermometer 
which  had  been  brought  by  one  of  the  party  was  out  of  order, 
and  an  aneroid  one,  which  was  being  carried  up  the  hill,  '^  ere 
we  reached  the  summit/'  says  Mr.  Baker,  "was  observed  to 
fall — not  by  degrees  (as  was  expected),  but  in  a  most  unexpected 
manner — plump  fi^m  a  handkerchief  to  the  ground/'  From  the 
top  of  May  Hill  a  most  perfect  panorama  was  exhibited  to  the 
Chib.  Northwards  the  sienite  ridge  of  the  Malvems  fore* 
shortened  into  a  cluster  of  volcanic  cones.  On  their  left  the 
Abberley  Hills,  and  beyond  them  again  the  Clee  Hills  in  Shrop- 
shire. To  the  westward,  looking  across  the  Wenlock  and  Lud- 
low deposits,  and  the  old  red  sandstone  in  the  valley, — whose 
enormous  thickness  is  proved  by  the  fact,  that  for  a  breadth  of 
two  miles  it  is  raised  at  an  angle  of  50°, — are  seen  the  Dean 
Forest  Hills,  consisting  of  carboniferous  limestone  and  the  coal- 
measures  ;  and  in  the  far  distance  the  South  Wales  coal-field 
and  the  old  red  sandstone  of  the  Black  Mountains.  Across  the 
Severn,  looking  over  the  rich  vale  of  Berkeley,  with  the  higher 
ground  of  Tortworth,  lay  the  low  oolitic  escarpment  of  the  Cots- 
wolds  from  Badminton  to  Bristol.  Stinchcombe  Hill  was  seen 
advanced  far  in  front  of  the  main  line ;  Cam  Down  at  the  mouth 
of  the  Dursley  and  Uley  valley ;  and  Selsly  Hill  guarding  the 
widely  ramified  Stroud  valley ;  Painswick  Beaeon  towering  over 
the  rest.  Robin  Hood,  Churchdown,  Cleve  and  Bredon  Hills 
carry  the  eye  to  where  the  Broomsgrove  Lickey  is  almost  lost 
behind  the  east  shoulder  of  the  Malvems,  and  thus  is  completed 
a  more  perfect  panorama,  whether  to  the  geologist  or  the  mere 
lover  of  scenery,  than  is  to  be  found  elsewhere  perhaps  in  the 
south  of  England. 

On  their  way  down  May  Hill  the  party  encountered  a  peculiar 
kind  of  quaking  bog  covered  with  a  crust  of  clay,  bearing  scanty 
grass,  sufiBciently  dry  to  crack  on  the  stu'face  to  an  inch  or  so  in 
depth,  yet  sufficiently  elastic  to  form  regular  waves  when  any 
one  stepped  on  it,  over  a  surface  of  seven  or  eight  yards  :  sheep 
and  even  cattle  grazed  on  these  bogs  in  safety;   but  a  boy 
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said  that  he  had  seen  several  horses  in  them^  and  that  they  were 
sometimes !  got  out  aUve.  The  geologists  of  the  party  made 
some  superficial  observations  on  them ;  only  one  going  thoroughly 
into  the  subject^  which  he  did  as  far  as  the  knee^  and  found  that 
the  substratum  consisted  of  a  whitish  clay  a  little  thicker  than 
pea-soup.  For  this  discovery  an  unanimous  vote  of  thanks  was 
given  him.  At  this  meeting  the  Rev.  Edwin  Meyrick  and 
Nevil  Story  Maskelyne^  Esq.  were  elected  members. 

The  third  meeting  on  August  Tth^  to  inspect  Bredon  Hill^  pro- 
mised a  large  field  of  interest^  and  Mr.  Strickland  had  tsken 
much  pains  to  point  out  the  easiest  way  of  reaching  the  several 
points  of  the  route^  and  had  moreover  invited  those  who  might 
attend  to  breakfast;  yet^  proh  pudorl  the  distance  and  un- 
favourable weather  deterred  all  but  two  members^  Mr.  Baker  and 
the  Rev.  F.  Bayly^  from  availing  themselves  of  his  hospitality. 
Dr.  White  joined  the  party  afterwards;  and  Mr.  Strickland^  sen., 
Mr.  Hyett,  the  Rev.  Mr.  Davies  and  Dr.  Willis  were  the  rest  of 
the  party. 

Mr.  Strickland's  rich  collection  of  about  3000  specimens  of 
birds,  and  the  Abbey  Church  of  Tewkesbury,  which  was  under- 
going restoration,  occupied  the  party  till  the  inexorable  train 
commanded  their  departure  for  the  Eckington  station,  near 
which,  at  the  ancient  seat  of  Woolashill,  a  luncheon  was  most 
hospitably  provided,  and  the  ascent  of  the  Bredon  Hill  com- 
menced. Mr.  Strickland  pointed  out  on  the  eastern  face  the 
inferior  lias  reaching  far  above  Woolashill,  where,  at  a  compara- 
tively short  distance  from  the  top,  the  marlstone  crops  out, 
forming  a  hard  shelf  between  the  upper  and  lower  lias.  The 
latter,  eaten  away  into  bays  and  promontories  by  the  ancient  sea, 
forms  a  nearly  perpendicular  bank  now  clothed  with  coppice,  on 
the  top  of  which  the  upper  Has  having  been  washed  oflF  the 
marlstone,  there  remains  a  broad  flat  shelf  which  can  be  traced 
almost  uninterruptedly  along  the  face  of  the  hill.  The  glorious 
view  from  the  top  was  veiled  by  rain  and  mists.  This  unpro- 
pitious  day  did  not  prevent  the  select  party  after  dinner  from 
enjoying  an  animated  discussion  on  philological  subjects,  Mr. 
Jones  maintaining  that  not  only  the  Saxon  and  Latin,  but  the 
Celtic  and  Sanscrit  languages  were  derivable  from  the  same 
roots.     Greek  metres  and  pronunciation  were  then  introduced : 
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Mr.  Strickland  (alluding  to  the  fact  that  modem  Greek  is  in- 
variably pronounced  according  to  the  accent)  threw  out  the  idea, 
that  the  ancient  Greeks  may  in  conversation  and  in  reading 
prose  have  pronounced  the  language  much  as  the  modems  do ; 
whilst  in  reading  poetry  they  may  have  adhered  strictly  to  the 
poetical  quantities,  as  we,  for  instance,  pronounce  the  word 
"wind^'  diflFerently  in  prose  and  poetry.  Mr.  Strickland  fur- 
nished a  few  lines  which  he  had  translated  from  the  commence- 
ment of  the  Iliad  almost  literally  into  English  hexameters,  ob- 
serving correctly  the  rules  of  prosody ;  and  Mr.  Hyett  has  since 
contributed  hexameters  and  pentameters.  '^  In  such  interesting 
discourse  is  the  President  to  be  blamed'^  (Mr.  Baker  asks), 
"  that  he  did  not  break  oflF  the  conversation  with  the  question, 
Has  any  Member  a  paper  to  read  to  the  Club,  when  the  proba- 
bility was  that  it  would  be  followed  only  by  an  awkward  pause  ? 
How  could  the  President  divine  that  in  Mr.  Strickland^s  pocket 
lay  all  this  time  the  strata  of  Leckhampton  Hill  waiting  to  be 
unrolled  on  the  table  of  the  Royal  Oak  ?*' 

This  valuable  paper,  however,  has  since  been  read  to  the  Club, 
and  will,  I  trust,  appear  in  the  next  number  of  our  Transactions. 

The  fourth  and  last  meeting  of  the  season  took  place  on  Sep- 
tember 27th,  at  Newport,  to  which  place  Mr.  Baker  drove  a 
party  from  Hardwicke.  The  members  at  breakfast  were,  Messrs. 
Bolland,  Barker,  Buckman,  Baker,  Hayward,  KnoUys  and 
Phelps,  with  Mr.  Hyett,  Mr.  Adams  Hyett  and  Mr.  Saun- 
derson  as  visitors.  The  party  proceeded  to  Whitfield,  from 
whence  Mr.  Morton,  jun.  admitted  them  to  Lord  Ducie's,  Crom- 
hall  Park,  near  a  small  encampment  called  Bloody  Acre,  forming 
one  of  the  chain  of  Roman  forts  running  along  the  Cotswold 
Hills,  and  overlooking  the  great  lake  in  the  park.  Thence  they 
descended  through  the  remains  of  a  vineyard,  consisting  of  a  suc- 
cession of  terraces  each  about  a  foot  high.  It  is  not  known  what 
was  the  character  of  the  wine  grown  here.  The  road  presents 
many  points  of  great  beauty,  and  were  the  trees  opened  to  allow 
a  view  of  the  bold  rocks  opposite,  the  scene  would  be  still  more 
improved.  Crossing  the  head  of  the  lake,  the  party  ascended 
Anchor  Hill,  as  it  is  called,  or  as  Atkyns  corrects  the  name, 
"  Anchoret  Hill,'^  "  where,^'  he  says,  "  are  the  mins  of  a  cell. 
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the  anchoret  of  which  was  consulted  by  the  monks  of  Bangor 
when  they  went  to  meet  St.  Augustine  the  monk/^ 

Thence  passing  by  the  spot  where  Lord  Ducie  is  commencing 
a  magnificent  house  in  a  noble  situation^  overlooking  the  lower 
end  of  the  lake^  and  by  Tortworth  Lodge^  they  found  in  a  marshy 
piece  of  ground  the  somewhat  rare  Motinea  carulea,  the  only 
English  grass  with  a  solid  stem^  and  also  a  beech  measuring  at 
four  feet  from  the  ground  14  feet  9  inches.  Thence  they  reached 
Tortworth  House^  passing  on  the  way  a  remarkable  piece  of 
basalt^  thrown  up  suddenly  in  the  midst  of  a  grass  field; — Lord 
Fitzhardinge's  keeper  being  observed  to  show  no  slight  horror 
at  the  word  trap  which  he  heard  frequently  uttered  by  some  of 
the  party.  Here  the  remarkable  chestnut  tree^  mentioned  in 
Domesday  book  as  *'  the  Old  Chestnut/^  19  yards  in  circum- 
ference^ delayed  them  some  time^  as  well  as  some  fine  specimens 
of  newly  introduced  pines.  The  noble  proprietor,  however,  held 
out  the  strongest  inducement  to  a  halt  in  the  shape  of  an  excel- 
lent luncheon,  of  which  he  most  kindly  invited  all  to  partake, 
and  at  which  the  charms  of  the  cura9oa  seem  to  have  made  a 
deep  impression  on  the  members  who  were  fortunate  enough  to 
enjoy  it ;  and  then  rode  with  them  to  show  his  stock,  scarcely  to 
be  equalled  in  the  kingdom,  and  from  the  diffusion  of  which, 
by  means  of  the  annual  sales,  so  much  improvement  has  been 
introduced  in  the  breed  of  cattle  in  this  country  generally. 
Michaelwood  Chase,  with  its  gnarled  oaks,  wild  thickets,  and 
marshy  plains,  through  which  they  were  guided  or  watched  by 
one  of  Lord  Fitzhardinge's  keepers,  afforded  a  fine  field  for 
botaniaing,  and  brought  them  back  to  Newport,  well-disposed 
for  a  good  dinner  notwithstanding  Tortworth.  An  account  of 
this  day^s  excursion,  with  graphic  illustrations  of  the  incidents 
of  flood  and  field,  has  been  furnished  by  Mr.  KnoUys,  which 
must  be  preserved  in  the  minute-book  of  the  Club. 

Mr.  Buckman  exhibited  after  dinner  tracings  of  the  Tessel- 
lated pavements  recently  discovered  at  Cirencester,  particularly 
a  head  of  Ceres  crowned  with  ears  of  com,  which,  after  being 
covered  in  darkness  for  so  many  centuries,  our  President  describes 
as  "starting  in  horror  at  the  advances  of  free  trade.^'  Mr. 
Strickland^s  paper  on  Leckhampton  Hill  was  read,  and  also  Mr. 
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Hyett's  notes  of  the  heights  of  many  points  of  the  Cotswold 
Hills  determined  by  the  aneroid  barometer^  which  latter  is  in- 
cluded in  the  present  number  of  our  Transactions. 

William  Vernon  Guise,  Esq.  of  Elmore  Court,  and  William 
Henry  Hyett,  Esq.  of  Fainswick  House,  were  proposed  and 
seconded  as  Members ;  and  this  concluded  one  of  the  most  in- 
teresting and  successful  meetings  of  the  many  which  the  Club 
have  enjoyed  together. 

Like  all  bodies,  and  even  these  corporeal  frames  of  ours,  we 
have  sufiFered  the  loss  of  some  elements,  whilst  others  have  been 
added  to  the  Club,  during  the  past  year. 

Mr.  Thomas  Niblet  being  abroad,  and  Mr.  Hamilton  having 
removed  Arom  the  district,  have  expressed  their  desire  to  with- 
draw their  names ;  whilst  we  have  to  lament  the  loss  by  death 
of  the  Rev.  Mr.  Streeton  and  of  Mr.  Meyrick  of  Cirencester. 
On  the  other  hand,  we  have  added  to  our  body  the  Rev.  Peter 
Bellinger  Brodie,  Mr.  Nevil  Story  Maskelyiie,  and  the  Rev. 
Edwin  Meyrick. 

With  this  account  of  our^proceedings,  at  which  I  have  been  pre- 
vented from  being  present  so  frequently  as  I  hope  to  be  allowed 
to  be  another  year,  I  bid  you  adieu,  trusting  that,  though  the 
world  at  large  may  be  but  little  the  wiser  for  our  proceedings, 
we  may  have  found,  and  shall  ever  find,  ourselves  wiser  and 
better  for  our  meetings,  and  always  realise  the  saying  of  our 
great  poet,  by  finding  "  books  in  the  running  brooks,'*  ''  sermons 
in  stones,  and  good  in  every  thing.'* 
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HeighU  of  some  points  of  the  Cotswold  HUls,  with  some  experi- 
ments with  the  Aneroid  Barometer.  By  W.  Henry  Hyett, 
Esq.,  F.B.S. 

Read  27th  September  1849. 

A  FEW  months  ago,  in  a  formal  Report,  an  Inspector  under  the 
Board  of  Health  stated  that  '^  Cheltenham  has  been  estimated  to 
stand  200  ft.  above  the  level  of  the  sea,  and  the  height  of  the 
Cotswold  Hills  above  the  same  level  is  about  300  ft. :'' — he  meant 
probably  to  say  ''  above  the  level  of  Cheltenham ;"  thus  making 
the  absolute  height  of  these  hills  500  feet  above  the  sea — still 
an  estimate  rather  wide  of  the  mark  when  given  under  the  nose 
of  Cleeve  Cloud,  which  exceeds  1000. 

It  is  true  the  case  required  no  accuracy,  but  such  a  degree  of 
maccuracy  could  scarcely  have  appeared  had  a  more  general 
knowledge  of  the  truth  prevailed  in  this  part  of  the  country. 
Indeed  it  has  been  for  years  matter  of  complaint  that  even  tne 
relative  heights  of  the  several  remarkable  points  of  our  Cotswolds 
were  unknown — Painswick,  Birdlip,  Leckhampton  and  Cleeve 
Cloud  each  having  their  respective  champions,  but  with  no 
authority  to  quote,  nor  imipire  to  determine  between  them. 

Having  consulted  some  of  the  scientific  Members  of  the  Cots- 
wold Club  on  the  point  without  success,  I  ventured  to  suggest 
that  they  at  least  should  try  to  set  it  at  rest.  The  coincidence  of 
the  present  Ordnance  Survey  for  the  improvement  of  the  river 
Severn,  having  their  signal  staffs  actually  standing  on  the  very 
eminences  in  question,  offered  an  opportunity  not  to  be  lost  of 
having  measurements  made. 

I  therefore  proposed  to  our  excellent  President  to  get  (as  best 
I  could)  a  list  of  the  heights  of  those  hills  from  which  we  derive 
our  name,  and  which  in  the  course  of  our  excursions  we  so  fre- 
quently climb ; — a  subject  of  peculiar  interest  therefore  to  our- 
selves, and  not  without  importance  to  all  who  study  the  geology, 
botany,  &c.  of  this  range.  Immediately  on  receiving  his  con- 
currence I  wrote  to  Capt.  YoUand,  R.E.,  who  has  the  mapping 
department  of  the  Ordnance  under  his  direction,  and  the  com- 
mand of  the  parties  now  executing  the  survey  of  the  Severn. 
Observing  that  the  signal  staffs  of  their  present  Trigonometrical 
Survey  afforded  the  easy  means  of  taking  the  vertical  as  well  as 
the  horizontal  angles,  and  of  acquiring  all  the  information 
which  the  pubUc  needed,  I  ventured  to  express  a  hope  to  that 
officer  that  he  would  afford  it. 

In  reply  he  promised  to  communicate  the  information  j-e- 


On  the  Heights  of  some  of  the  Cotswold  Hills,  39 

quested,  and  has  since  most  obligingly  supplied  the  approximate 
heights  above  the  mean  level  of  the  sea  of  sixteen  remarkable 
points  in  our  vicinity  which  I  shall  presently  read  to  you,  together 
with  other  data  which  I  have  myself  obtained  by  the  aid  of  the 
aneroid  barometer  lately  invented  in  France,  and  much  vaunted 
as  applicable  to  the  measurements  of  heights.  1  then  procured 
one  of  these  instruments  from  Dent,  with  his  pamphlet  upon  it, 
and  will  now  give  the  results  of  its  comparison  with  the  mea- 
surements received  from  Capt.  Yolland. 

It  may  be  as  well  however  first  to  make  a  few  remarks  on  this 
new  instrument,  with  a  view  to  show  how  far  it  may  be  appli- 
cable in  its  present  state  to  the  purpose  of  measuring  altitudes. 
It  is  probably  known  to  most  of  you,  that  in  carrying  a  mercu- 
rial Wometer  to  the  top  of  a  high  mountain,  the  mercury  sinks 
from  two  causes,  the  one  purely  barometric,  the  other  thermo- 
metric.  Whilst  for  every  850  feet  of  perpendicular  ascent  the 
weight  of  the  air  decreases  so  as  to  show  a  fall,  in  its  counterpoise 
the  quicksilver,  of  about  an  inch — for  every  300  feet  of  ascent  there 
is  also  a  decrease  in  the  temperature  of  1°  Fahrenheit,  occasioning 
a  proportional  contraction  in  the  quicksilver  in  the  tube,  making 
it  stand  so  much  lower  than  it  ought  to  do  were  its  descent  due 
to  the  diminished  pressure  of  the  air  alone.  To  calculate  there- 
fore correctly  the  height  indicated  by  the  mercurial  barometer, 
allowance  is  always  made  for  decreasing  temperature,  and  tables 
have  been  compiled  for  this  purpose  from  the  known  rate  at 
which  mercury  contracts  by  cold. 

The  same  double  effect  is  doubtless  produced  in  the  aneroid 
barometer,  which  Mr.  Dent  says  is  compensated  by  means  of  gas 
in  the  "  vacuum-vase "  of  the  instrument.  This  however  is,  I 
believe,  a  mistake*. 

In  its  present  form,  then,  I  conclude  that  a  correction  for 
temperature  is  needed  for  the  exact  measurement  of  heights. 
There  are  also  two  palpable  defects,  one  of  which  is  that  the  hand 
or  index  is  frequently  so  far  from  the  face  of  the  dial,  that  its 
parallax  leads  to  error  in  reading  off  the  scale,  which  may  easily 
amount  to  20  feet  in  height.  This  however  may  be  somewhat 
corrected  by  bending  the  hand  so  as  to  make  it  nearly  touch  the 
face  of  the  dial.  The  other  fault  is  that  the  inch  is  subdivided 
into  only  forty  parts,  one  of  which  corresponds  to  22  feet  in 
height.  It  would  be  better  to  have  it  graduated  to  hundredths 
— so  that  the  actual  reading  off  shoxdd  tally  at  once  with  the 
barometric  tables  now  in  use— or  if  the  size  of  the  dial  will  not 
admit  of  this,  to  subdivide  the  inch  into  fifty  instead  of  forty  parts, 

*  I  have  since  ascertained  it  to  be  one.  M.  Yidi  himself  informed  me  in 
November  last,  that  although  he  at  one  time  made  some  exi)eriment8  on 
the  use  of  gas  in  the  "  vacuum  vase  " — he  has  now  rejected  it  altogether. 
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BO  that  each  division  should  be  '02  of  an  inch.  At  present,  in 
order  to  use  the  tables,  it  is  necessary  in  reading  off  to  change 
the  vulgar  fractions  into  decimals,  which,  in  jotting  down,  fre- 
quently leads  to  troublesome  mistakes. 

It  is  full  time  however  to  come  to  the  table  which  I  promised 
of  the 

Approximate  altitudes  above  the  mean  level  of  the  Sea  supplied 
by  Capt.  Yolland,  R.E. 

By  Ordnance  By  Aneroid  Differenee 
Survey.  Barometer,  by  Ancnnd. 
feet.  feet*  feet* 

Tewkesbury  Church,  surface  of  ground  ...        47 
Gloucester  Cathedral,  surface  of  ground ...        56 

Barrow  Hill,  surface  of  ground 198 

Corse  HiU  292 

Christ  Church  tower,  Cheltenham  (top)...      343 

Robin's  Wood  Hill   652  6342         -17-8 

Standish  Hill 715  6914  -23*6 

Stinchcombe  HiU 726  74027        +15*27 

Finger-post  on  top  of  Frocester  Hill  780 

Oxenton  Hill 733 

Firs  at  Symond's  Hall  810 

UleyHill    823  8255  +25 

Painswick  Hill 929  9359  +69 

May  HiU    966 

BirdlipHiU    969  9605  -85 

Leckhampton  HiU    978  9699  -81 

Base  of  Bredon  HUl  tower  979 

Cleeve  HiU  or  Cleeve  Cloud    1081         10668         -14-2 

Malvern     1396 

With  the  exception  of  Standish  and  Bobin^s  Wood  Hills,  the 
height  of  each  of  which  is  the  result  of  a  single  observation  with 
the  aneroid,  the  agreement  of  its  indications  with  those  of  the  Ord- 
nance determinations  is  very  remarkable,  considering  the  errors 
to  which  the  present  construction  of  that  instrument  render  it 
liable.  I  must  observe,  however,  that  they  are  brought  nearer  to 
the  trigonometrical  measiurements  by  my  having  rejected  some 
of  my  first  attempts,  in  which  I  am  almost  certain  that  I  made 
mistakes,  and  by  subsequently  adopting  the  mean  of  two  or  three 
observations,  a  process  whidi  always  reduces  the  extremes  of 
error.     Thus  for  Painswick  Hill  I  had  three  observations — 

One  giving  it    .     .     .  919    feet. 

Another 934-8  „ 

The  third     ....  954      „ 
giving  a  mean  result  of  935*9  feet,  which  difiers  only  6*9  feet 
from  Capt.  Yolland's  figures. 

I  am  sorry  that  I  have  not  had  time  to  try  more  of  our  heights ; 
but  I  thought  it  better  to  repeat  the  observations  on  the  same  hills 
in  order  to  obtain  mean  results,  and  thus  to  sift  my  own  probable 
errors,  than  to  persevere  in  them  undetected. 
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Throwing  out  of  consideration^  then^  some  of  my  first  trials^ 
before  I  was  quite  up  to  the  use  of  the  instrument  and  its  tables^ 
the  results  which  I  have  just  given  are  highly  satisfactory.  But 
on  the  other  hand  I  tried  it  against  the  pubUshed  sections  of  the 
Cheltenham  and  Great  Western  Railway  with  less  success^  as  the 
following  comparison  will  show : — 

By  Company's    By  Aneroid.       Kmir. 
tectidw. 

feet.  fiB6C«  Act* 

Stnmd  Station  above  Gloucester  Btatioii         1163  124*75        -f-H'45 

Summit-level  at  top  of  Saperton  tun- 1  qco.o  >n  q.t  • /:i  .c 

nel  above  Gloucirter   .!?!. |  ^^^  4137  +616 

Now  these  were  the  means  of  two  trials;  in  the  latter  case 
the  discrepancy  is  greater  than  I  can  easily  explain^  unless  the 
oscillations  of  the  railway  carriage  have  any  effect  on  the  instru- 
ment^ which  I  can  hardly  suspect ;  for  in  all  other  cases^  however 
carefully  carried,  it  must  have  been  exposed  to  rough  shaking*. 
On  the  whole  therefore  I  must  suspend  my  opinion  as  to  the 
merits  of  the  aneroid  for  measuring  heights  till  after  farther  ex- 
periments, and  at  any  rate  would  recommend  the  improvements 
in  the  construction,  to  which  I  have  before  alluded,  to  be  effected, 
viz.  the  decimal  graduation  to  be  adopted,  and  the  index  to  be 
placed  closer  to  the  face  of  the  instrument. 

P.S.  Since  the  compilation  of  the  above  paper  I  have  been 
fortunate  enough,  on  a  visit  to  Paris,  to  make  the  acquaintance 
of  the  ingenious  inventor  of  the  aneroid — which  I  find,  in  its 
present  state,  he  regards  as  a  domestic  rather  than  a  scientific 
instrument, — an  estimate  of  its  capabilities  in  which  its  continued 
use  leads  me  very  much  to  concur.  Still,  while  I  find  it  per- 
fectly well  adapted  to  the  house  purposes  of  a  common  weather- 
glass, I  can  say  no  less  of  it  as  an  instrument  for  taking  heights, 
than  that  it  is  far  more  commodious  and  much  less  likely  to  get 
out  of  order  than  a  mercurial  barometer — and  when  limited,  as 
my  trials  were,  to  heights  not  exceeding  1200  feet,  that  it 
exhibits  quite  sufficient  accuracy  for  general  purposes — a  power 
which  I  have  no  doubt  in  its  present  form  may  be  extended  to 
heights  of  some  2500,  and  were  the  index  graduated  to  24  or  25 
inches  of  the  mercurial  barometer,  probably  to  the  height  of  any 
hills  in  Great  Britain. 

M.  Vidi,  however,  has  made  some  elaborate  trials  towards  a 
more  purely  scientific  instrument.  If  he  persevere,  I  have  no 
doubt  he  will  succeed. 

The  grand  Exhibition  of  Works  of  Art  in  London  in  1851, 
offers  him  a  good  opportunity  for  submitting  his  invention  to  more 
general  notice, — and,  to  the  Judges  perhaps,  a  not  inappropriate 
object  for  a  premium. — W.  H.  H. 

*  The  error  may  be  this — that  the  Company's  sections  were  published 
before  the  completion  of  their  liue,  which  was  eventually  carried  at  a  rather 
higher  level  than  these  sections  show. 
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On  Trichites,  a  fossil  genus  of  Bivalve  MoUusks. 
By  John  Lycett,  Esq. 

Read  22nd  January  1850. 


This  generic  form  is  distributed  over  an  extensive  area  both  in 
this  country  and  upon  the  continent ;  it  occurs  in  more  than  one 
of  the  oolitic  formations ;  the  Cotteswold  Hills  more  especially 
produce  it  abundantly ;  nevertheless  it  is  almost  entirely  absent 
from  the  cabinets  of  English  collectors ;  and  if  we  examine  that 
section  of  modern  literature  which  professes  to  illustrate  fossil 
conchology,  our  search  will  scarcely  be  more  successful  or  satis- 
factory. In  both  cases  the  defect  may  be  accounted  for  by  a  dif- 
ficulty almost  insurmountable  experienced  in  obtaining  illustra- 
tive specimens  in  a  condition  perfect,  or  even  approaching  to 
perfect ;  fragments  indeed  are  easily  detached,  but  these  alone  do 
not  convey  any  precise  or  adequate  idea  of  the  generic  characters. 
The  shells  are  large,  the  very  Titans  of  their  period,  sometimes 
extending  to  upwards  of  a  yard  across,  of  a  thickness  far  sur- 
passing that  of  bivalves  generally,  but  of  a  structure  peculiarly  fra- 
gile (prismatic  crystalline),  consisting  of  fibres  closely  arranged, 
placed  perpendicularly  to  the  surface  and  breaking  readily  in  the 
direction  of  the  fibres  with  any  slight  concussion ;  this  is  a  serious 
obstacle  to  their  separation,  to  which  may  be  added,  that  the  up- 
per ragstone  bed  of  the  Inferior  Oolite  in  which  they  most  com- 
monly occur  is  very  hard  and  intractable  in  the  nature  of  its 
fracture.  In  almost  every  open  quarry  of  this  rock,  and  more 
especially  in  the  stratum  called  Trigonia  grit,  these  thick  fibrous 
masses  may  be  noticed ;  more  rarely  also  in  the  middle  portion 
of  the  same  formation  and  in  the  shelly  beds  of  the  Great  Oolite. 
They  have  usually  been  referred  to  a  gigantic  species  of  Pinna, 
probably  from  a  similarity  of  structure.  The  Cotteswolds  have 
produced  two  species,  which  are  distinct  from  another  recorded 
from  the  Jura  which  will  subsequently  be  noticed.  Dr.  Plott, 
the  historian  of  Oxfordshire,  appears  to  have  been  the  first  per- 
son who  applied  the  term  Trichites  to  these  shells.  Woodward, 
in  his  '  Catalogue  of  English  Fossils,'  1725,  part  2.  p.  101, 102, 
*  De  testis  aliisque  incerti  generis,'  mentions  that  Lhwyd  sent  a 
specimen  of  this  genus  from  the  Oolite  of  Bullington  Green  near 
Oxford,  with  the  title  "  Trichites  Plottii,  Hist.  Oxon.  Veneris  crines 
forsan  Plinio,"  and  adds  the  caustic  remark,  that  these  two  writers. 
Dr.  Plott  of  mere  simplicity,  and  Lhwyd  of  design,  "  darken 
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eounsel  by  words  without  knowledge/^  Job.  xxxviii.  2 ;  he  also 
records  fragments  in  his  collection  from  Sisington  and  Birdlip 
Hill  in  Gloucestershire.  The  generic  name  was  of  course  de- 
rived from  its  ci^illary  or  hair-Uke  structure.  Far  from  joining 
in  the  foregoing  censure,  we  are  rather  disposed  to  respect  the 
discrimination  which  recognized  this  obscure  generic  form  in  the 
earliest  infancy  of  conchology.  It  was  observed  by  Saussnre  in 
the  Coralline  Oolite  of  Mount  Saleve  near  Geneva,  and  described 
by  Deluc  in  the  first  volume  of  the  great  work  of  Saussure  on 
the  Alps,  p.  192,  and  figured  in  part  2.  fig.  6,  6.  This  eminent 
naturalist  ascertained  some  of  the  general  features  of  the  genus ; 
the  great  thickness  of  the  test,  its  fibrous  structure,  analogous,  he 
observed,  to  that  of  Ptnna,  and  its  inequivalve  form ;  this  latter 
character,  he  observed,  compelled  a  generic  separation,  and  he 
proposed  to  caD  it  Pinnegene,  Deluc  seems  to  have  been  unac- 
quainted with  the  prior  claim  of  Lhwyd.  Guettard  and  De- 
france  observed  it  in  the  oolitic  rocks  of  Normandy;  they  re- 
garded it  as  a  distinct  genus,  but  do  not  appear  to  have  con- 
tributed anything  material  to  its  elucidation.  The  latter  author^s 
views  are  contained  in  an  article  contributed  by  him  to  the  'Dic- 
tionnaire  des  Sciences  Naturelles,'  tom.  Iv.  1828. 

Deshayes,  in  his  last  edition  of  Lamarck^s  Conchology,  does 
not  recognize  its  generic  value,  but  describes  Deluc^s  species 
(tom.  vii.  p.  68)  under  the  designation  Pinna  Saussurei ;  the 
materials  at  his  disposal  seem  to  have  been  very  imperfect,  and 
in  consequence  his  description  is  incomplete  and  calculated  to 
give  an  erroneous  idea  of  its  characteristic  features.  The  term 
*  subaequivalvis '  for  instance  does  not  accord  with  Deluc's  figures ; 
it  is  stated  to  gape  posteriorly,  which,  judging  from  our  speci- 
mens, must  be  an  error ;  the  character  of  the  terminal  extremity 
and  interior  of  the  hinge-Une  are  not  mentioned.  The  only  other 
recent  notice  of  the  genus  which  we  have  discovered  is  contained 
in  the  volume  of  Dr.  Pictet,  which  is  devoted  to  fossil  concho- 
logy, where  the  figures  of  Deluc  are  copied  on  a  reduced  scale, 
but  no  additional  information  is  given.  From  the  absence  of  all 
notice  of  the  genus  by  the  leading  systematic  writers  on  concho- 
logy, it  may  be  concluded  that  they  did  not  recognize  the  di- 
stinction of  Deluc's  shell  from  Pinna,  or  having  no  personal 
knowledge  of  the  form,  they  hesitated  to  allow  it  a  place  with 
recognized  genera.  It  has  therefore  hitherto  existed  almost  on 
the  horizon  of  science  as  an  obscure  and  problematical  object, 
which  it  will  be  our  present  endeavour  to  bring  more  nearly 
within  the  grasp  of  the  conchologist. 

Generic  Character. 

Shell  of  fibrous  structure,  thick,  ovate,  oblong,  inequivalve,  ine- 
quilateral and  irregular;   umbones  terminal,  produced  and 
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funnel-shaped^  the  apex  gaping.  Hinge-margin  oblique  and 
elongated^  the  margins  undulated,  anterior  margin  corrugated 
and  thickened  beneath  the  umbones.  Hinge  lateral,  linear  and 
without  teeth. 

Our  specimens,  though  not  numerous,  exemplify  the  genus  in 
a  satisfactory  manner,  and  place  its  characters  free  from  ambi- 
guity. The  valves  are  both  separated  and  in  apposition ;  in  one 
instance  the  interior  of  the  cardinal  border  and  terminal  extre- 
mity have  been  cleared,  but  the  muscular  impressions  have  not 
been  seen.  The  general  figure  is  oblique  and  nearly  quadri- 
lateral, one  valve  being  convex,  the  other  flattened  or  even  a  little 
concave ;  the  margins  undulate,  are  rather  irregular,  including 
even  the  hinge-line,  and  there  is  always  a  considerable  undula- 
tion occupying  the  posterior  border,  at  which  part  the  valves  are 
thinner,  more  expanded  and  flattened ;  the  undulations  of  both 
valves  correspond ;  they  are  rounded,  ha^ng  no  posterior  trun- 
cation, and  when  closed  leave  no  hiatus.  In  the  concavity  of  the 
anterior  border  is  a  corrugation  which  marks  the  probable  place 
of  exit  for  a  byssus,  a  feature  exactly  corresponding  with  that  in 
Pema,  Aviaday  &c.,  but  there  is  scarcely  any  distinct  hiatus  per- 
ceptible. The  umbones  form  a  hollow  funnel-shaped  cavity  nar- 
rowing to  the  extremity,  but  open,  the  opening  being  rounded, 
and  formed  by  the  termination  of  both  the  valves;  the  shell 
about  its  middle  and  anterior  parts  attains  a  thickness  exceeding 
any  recent  bivalve,  and  comparable  only  with  the  fossil  genus 
CatiUus',  the  smaller  valve  is  the  thinnest.  With  respect  to  its 
affinities,  that  to  Pinna,  which  has  engaged  the  attention  of  natu- 
ralists, would  appear,  to  say  the  least  of  it,  to  be  very  remote. 
What  do  we  find  in  conformity  with  a  delicate,  almost  papyra- 
ceous shell,  straight,  equivalve  and  regular,  with  a  truncated, 
widely  gaping  posterior  extremity  ?  Absolutely  nothing ;  on  the 
contrary  we  have  a  shell  of  monstrous  thickness,  very  oblique, 
inequivalve  and  irregular,  its  posterior  side  being  neither  trun- 
cated nor  gaping — in  fact  nearly  every  generic  feature  of  import- 
ance is  reversed ;  the  fibrous  structure  common  to  both  seems  to 
have  misled  observers  into  a  supposed  generic  identity.  But  even 
the  structure  of  the  two  genera  when  carefully  examined  presents 
a  difference  equally  marked  and  characteristic  :  the  strength  of 
the  thin  and  delicate  Pinna  is  produced  by  a  double  structure, 
by  its  substance  consisting  of  two  layers,  the  outer  being  fibrous, 
the  fibres  placed  perpendicular  to  the  surface  as  in  Trichites ; 
but  the  inner  one  is  nacreous  or  lamellar,  a  contrivance  which 
effectually  obviates  the  fragility  which  pertains  to  the  fibrous 
structure.  IVichites  on  the  contrary  has  one  structure  through- 
out ;  the  perpendicular  fibres  are  crossed  by  a  few  extremely  fine 
parallel  laminae,  which  do  not  break  off  the  continuity  of  the 
fibres,  and  impede  fracture  only  to  a  very  limited  extent.     The 
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genus  CatiOus,  found  only  in  the  cretaceous  rocks^  is  that  which 
seems  to  approximate  most  nearly  to  the  present  form.  Both  have 
very  much  the  same  general  figure^  fibroids  structure  and  thick 
substance ;  on  the  other  hand^  the  Catilli  are  nearly  equivalve  and 
regular,  the  hinge  consists  internally  of  a  linear  series  of  crenu- 
lations^  and  the  terminal  character  of  the  umbones  is  likewise 
distinct. 

The  position  of  Trichites  in  the  conchological  series  should 
therefore  be  near  to  Catillus;  its  irregularity  is  such  that  no 
two  of  our  specimens  are  exactly  alike  either  in  outline,  con- 
vexity or  surface.  Two  individuals  were  nearly  covered  with  small 
adherent  shells,  a  8u£Scient  indication  that  their  habits  were  se- 
dentary or  sluggish.  The  great  fragiUty  is  certainly  not  the  eflFect 
of  fossilization,  but  a  consequence  of  its  structure,  and  must 
always  have  existed ;  the  condition  in  which  the  shells  are  found 
presents  a  sufficient  confirmation  of  this  idea.  After  frequent  and 
persevering,  but  for  the  most  part  fruitless  exertions  with  the 
hammer  and  chisel,  we  are  enabled  to  state  that  THchites  usually 
occurs  in  the  state  of  distinct  portions  or  fragments,  and  that 
entire  individuals  are  rare ;  the  fracture  too  not  unfrequently  is 
found  across  the  thickest  part  of  the  test.  A  mollusk,  whose 
shell  was  thus  constituted,  could  scarcely  have  been  the  denizen 
of  a  shelly  beach  within  the  influence  of  the  tide,  or  exposed  to 
frequent  rolling  and  collisions  with  other  fragmentary  bodies ; 
its  habitat  must  have  been  tranquil,  and  probably  covered  deeply 
and  defended  by  soft  mud  or  sand.  Specimens  which  occur  in 
the  chaotic  shelly  beds  of  the  Great  Oolite,  locally  termed  ^  plank- 
ing,' may  be  regarded  as  travelled,  and,  as  might  be  anticipated, 
are  usoally  in  portions  only,  and  these  seldom  large ;  individuals 
perfect  or  approaching  to  perfect  are  the  exceptions  to  the  rule. 
In  the  upper  portion  of  the  Inferior  Oolite  the  conditions  of  sea- 
bottom  appear  to  have  been  somewhat  different ;  there  is  an  ab- 
sence of  shelly  detritus ;  the  valves  of  the  Conchifera  are  most 
frequently  in  apposition,  and  Trickites,  as  far  as  can  be  ascer- 
tained, appears  more  frequently  to  approach  to  the  perfect  con- 
dition. 

Example. 

Trichites  nodosus.     Plate  I. 

(Great  and  Inferior  Oolite.) 
Shell  quadrately  curved,  with  longitudinal  waved  nodose  ribs ; 
ribs  few,  diverging,  some  bifid.     The  larger  valve  convex,  the 
lesser  rather  concave,  with  nodules  nearly  obsolete,  disposed 
in  two  concentric  series. 

Our  specimens  differ  much  in  the  degree  of  convexity  and  cha- 
racter of  the  ribs,  the  latter  being  occasionally  scarcely  distin- 
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guishable;  the  terminal  umbones  are  very  much  carved  and 
turned  forwards.  The  planking  beds  of  the  Great  Oolite  at  Min- 
chinhampton  Common  and  freestone  of  the  Inferior  Oolite  near 
to  the  same  locality  produce  it^  but  it  has  not  been  recognized  in 
the  upper  portion  of  the  Inferior  Oolite ;  from  the  intractable 
character  of  that  rock^  however,  this  circumstance  must  not  be 
considered  as  conclusive  of  its  absence.  Our  examples  in  point 
of  size  convey  but  a  very  inadequate  notion  of  the  magnitude 
often  attained  by  the  genus ;  but  it  would  appear  that  the  larger 
sections  belong  to  the  second,  or  possibly  even  to  a  third  and 
more  gigantic  species.  The  Pinna  Saussurei  {Pinnegene  of  Deluc) 
is  distinct  from  our  Cotteswold  shells ;  his  figures,  taken  from 
specimens  broken  and  partly  enveloped  in  the  stone,  do  not  con- 
vey any  precise  idea  of  the  external  form,  but  the  portion  which 
exhibits  the  character  of  the  surface  is  altogether  different. 

TVichites  undatits. 
(Inferior  Oolite.) 

Shell  oblong ;  umbones  .  .  .  . ;  ribs  obscure,  few,  concentric,  irre~ 
gular  and  undulated,  sometimes  obsolete  in  the  larger  valve. 
The  smaller  valve  unknown. 

Length  9  inches,  breadth  7^  inches. 

The  only  well-preserved  example  in  our  possession  has  lost  the 
terminal  extremity,  but  in  other  respects  is  nearly  perfect;  the 
hinge-line  is  more  nearly  horizontal  than  in  the  T.  nodosus,  and 
the  entire  form  is  less  convex;  the  other  valve,  though  attached, 
cannot  be  cleared  from  the  hard  matrix.  It  occurs  abundantly 
in  the  upper  ragstone  of  the  Inferior  Oolite,  a  rock  which  usually 
defies  all  attempts  to  separate  the  shell  in  a  tolerable  condition ;  in 
this  instance  a  large  portion  of  the  surface  fortunately  coincided 
with  the  natural  partmg  of  the  bed. 
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On  the  Structure  and  Arrangement  of  the  Tessera  m  a  Roman 
pavement  discovered  at  Cirencester  in  August  1849.  By  James 
BucKMAN,  F.L.S.,  F.G.S. 


Read  22nd  January  1850. 

The  object  of  tliis  paper  is  to  point  out  the  nature  of  the 
materials  of  which  the  party-coloured  floors  so  beautifully 
wrought  in  ancient  Roman  dwellings  are  composed;  as  also  to 
offer  some  remarks  upon  their  principles  of  arrangement. 

The  tesserse  of  Roman  pavements  may  be  said  to  be  formed 
out  of  two  classes  of  materials^  the  first  of  which,  consisting  of 
portions  of  various  coloured  rocks,  may  be  termed  natural ;  the 
second,  of  stained  or  coloured  terra  cottas  and  glass,  being  arti- 
ficiaL 

The  natural  tesserse  furnish  but  few  colours,  and  those  of  a 
sober  cast,  hence  these  will  be  found  forming  shadings  to  figures 
entering  largely  into  the  composition  of  borders,  or  filling  up  the 
groundworks  of  the  designs.  They  consist  of  portions  of  natural 
rocks  from  various  localities,  those  belonging  to  the  district  where 
the  pavement  is  found,  as  far  its  I  have  observed,  always  contri- 
buting their  share. 

The  Cirencester  pavement  presented  the  following : — 

Colours,  Rocks, 

1.  White,  composed  of  Hard  fine-grained  Oolite. 

2.  Lightyellow   Pebbles  of  the  Wiltohire  Drift,  and  Oolite. 

3.  Gray    The  same  as  No.  1,  altered  by  heat. 

4.  Slate  colour  or  black     ...  Limestone  bands  of  the  Lower  Lias. 

No.  1  occurs  as  a  bed  of  compact  fine-grained  stone  of  about 
2  feet  thick  in  nearly  all  the  freestone  quarries  of  this  district, 
where  it  is  distinguished  under  the  name  of  the  Limestone  bed ; 
its  geological  position  is  about  the  middle  of  the  freestone  rocks 
g(  the  Great  Oolite ;  it  is  well  exposed  at  Trewsbury  quarry,  at 
the  Acman  Street  Station,  and  at  the  smaller  Sapperton  tunnel, 
and  was  no  doubt  obtained  by  the  Romans  fr^m  the  quarries 
once  worked  by  them  in  the  vicinity  of  the  Querns. 

2.  The  tesserse,  of  a  yellowish  or  nankeen  hue,  appear  to 
have  been  made  of  portions  of  the  pebble-drift  with  which  parts 
of  the  neighbourhood  of  Cirencester  is  so  thickly  strewn.  Stray 
pebbles  of  this  may  be  found  in  almost  every  field  to  the  south 
of  the  town,  whilst  at  Somerford  Kaynes,  and  other  places,  it  en- 
ters largely  into  the  composition  of  the  gravel  beds  which  are 
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there  worked.  It  is  probable  that  this  drift  is  the  debris  of  that 
tertiary  rock  known  in  Wiltshire  as  Sarsen  stone,  of  which  the 
huge  stones  of  Abury  Camp  constitute  the  more  enduring  mo- 
nument. 

3.  This,  though  differing  so  much  iu  colour  from  No.  1,  yet 
seemed  so  identical  in  lithological  structure  as  to  induce  me  to 
try  to  ascertain  from  experiment  whether  or  not  they  were  the 
same,  when,  on  roasting  a  portion  of  the  rock  No.  1  in  the  fire 
for  a  few  minutes,  it  gradually  assumed  the  colour  of  the  gray 
tesserae,  the  change  no  doubt  being  due  to  some  alteration  in  the 
chemical  conditions  of  the  iron  with  which  the  stone  is  slightly 
charged. 

4.  The  dark  colour  of  the  lias  entered  largely  into  the  oompo* 
sition  of  these  pavements,  as  much  of  the  outline  of  the  design 
and  the  darker  bands  of  the  border  ornaments  are  composed  of 
this  stone,  which,  judging  from  an  Ammonite  found  in  one  of  the 
tesserae,  was  obtained  from  some  one  of  the  thin  layers  of  argil- 
laceous limestone  with  which  the  clay-beds  of  the  third  division 
of  the  lower  lias  in  the  vale  of  Gloucester  are  separated,  and  no 
doubt  the  stone  in  question  was  brought  from  that  locaUty. 

The  artificial  tessera  found  at  Cirencester  entered  for  the  most 
part  into  the  construction  of  the  finer  and  more  important  parts 
of  the  details  of  the  figures  and  designs ;  they  consist  of — 

Colour,  Substance. 

1.  Black       1 

2.  Light  red  [• Terra  cotta  or  baked  clay. 

3.  Dark  red  J 

4.  Brilliant  ruby-red  ...  Glass. 

1.  This  is  a  much  darker  shade  than  that  of  the  lias,  and  was 
consequently  used  in  those  portions  of  figures  where  bold  relief 
was  required ;  it  seems  to  be  composed  of  a  dark-coloured  clay, 
only  slightly,  if  at  all  burnt ;  as  the  tesserae  are  very  fragile,  this 
would  almost  lead  to  the  conclusion  that  these  were  not  arti- 
ficially coloured  but  made  of  a  clay  containing  a  large  quantity  of 
protoxide  of  iron,  which  is  black,  and  they  were  consequently 
burnt  in  smother  kilns,  or  the  black  would  change  to  red  by  the 
protoxide  becoming  peroxidized.  The  identity  of  constitution  of 
these  tesserae  with  black  pottery  is  very  apparent. 

2  and  3.  The  two  reds  are  made  from  clays  containing  more 
or  less  of  iron,  and  perhaps  this  substance  may  have  been  added 
in  these  and  in  the  instance  above  noticed,  where  it  was  desirable 
to  deepen  the  tint ;  of  course  the  red  is  due  to  the  peroxidation  of 
the  iron  salts. 

4.  In  only  one  medallion  of  the  Cirencester  pavements  has 
glass  been  made  to  play  a  part,  and  that  is  just  when  the  trans- 
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parency  and  brilliancy  of  colour  of  this  substance  were  of  the 
utmost  importance  to  the  composition. 

An  examination  of  the  pavement  itself  will  show  that  the  me* 
dallion  which  symbolized  Spring,  represents  a  fine  female  head 
orowned  by  wl^t  appears  a  chaplet  of  olive-green  and  verdigris- 
coloured  leaves.  Now  on  studying  this  head  attentively,  I  was 
surprised  at  seeing  these  two  colours  intermixed  apparently  in  a 
most  inharmonious  manner;  and  as  the  verdigris-green  was  so 
different  from  any  other  colour  I  had  met  with,  it  suddenly 
struck  me  that  it  was  a  mere  coating  to  the  tesserse,  resulting 
perhaps  from  chemical  decomposition,  and  on  scraping  the  sur- 
face with  a  knife  I  was  gratified  to  find  that  the  verdigris  only 
covered  up  a  glass  of  an  exceedingly  rich  ruby  tint.  I  then  ot>- 
tained  a  small  portion  for  a  chemical  analysis,  which  was  kindly 
undertaken  for  me  by  Dr.  Voelcker,  the  College  Professor  of 
Chemistry,  the  results  of  which  are  so  interesting  that  I  must 
beg  to  lay  it  before  the  Club  in  his  own  words. 

Exammaiion  of  red'^H)loured  Roman  glasi  {Cirencester). 

**  The  red  glass  which  had  undergone  a  partial  decomposition 
was  coated  with  a  white  crust,  which  itself  was  covered  with  a 
green  substance.  The  latter  on  examination  proved  to  be  car- 
bonate of  copper;  the  white  crust  dissolved  with  effervescence 
in  nitric  acid,  leaving  gelatinous  silicic  acid  behind,  and  was 
found  to  consist  principally  of  carbonate  of  lead  and  silica.  The 
glass,  after  having  been  treated  with  nitric  acid  and  thus  been 
deprived  of  the  white  and  green  coatings,  exhibited  a  bright  red 
colour ;  it  was  now  transparent,  not  verv  hard,  and  easilv  flexible 
when  exposed  to  a  moderate  heat.  On  andysis  the  following 
substances  were  detected,  as — 


Oxide  of  lead. 

Oxide  of  iron. 

Protoxide  of  copper. 

Lime. 

Alumina. 

Silica. 

"The  red  colour  of  the  glass  undoubtedly  is  due  to  protoxide 
of  copper,  which  was  present  probably  in  combination  with  alu- 
mina in  considerable  quantities.  It  is  well  known  that  the  an- 
cients were  acquainted  with  the  art  of  colouring  glass  red  by 
means  of  copper,  for  Cooper  informs  us  (Anndes  de  Chimie, 
s^e  1.  tom.  Jxxiii.  p.  20)  that  he  detected  in  an  antique  red 
glass  protoxide  of  copper,  and  Klaproth  likewise  ascribes  the  red 
colour  of  an  antique  glass  to  the  presence  of  copper,  which  he  con- 
siders to  be  contain^  in  the  glass  in  the  state  of  protoxide.  This 
"gentleman  found  exactly  the  same  constituent  parts  as  those 
found  by  me  in  the  Cirencester  glass ;  it  has  further  been  ascer- 
tained that  all  the  red  glass  in  antique  mosaic  church  windows  is 
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coloured  red  by  copper.  Gold^  which  likewise  imparts  a  beaa* 
tiful  red  colour  to  glass^  is  never  met  with  in  Roman  glass,  and 
it  appears  that  the  property  of  gold  and  its  combinations  was 
unknown  to  the  Romans^  for  we  do  not  find  any  traces  with  the 
ancients  which  could  justify  the  supposition  of  their  being  ac- 
quainted with  the  art  of  making  the  purple  and  rose-coloured  or 
ruby-glass  which  at  present  is  manufactured  in  great  perfection 
in  Bohemia,  where  a  preparation  of  gold,  generally  chloride  of 
gold,  is  used  for  that  purpose  by  the  ^ass  manufacturer.  The 
application  of  gold  preparations  in  the  preparation  of  red  glass, 
comparatively  speaking,  is  of  recent  origin,  for  it  appears  that 
before  the  17th  century  the  use  of  gold  preparation  iot  this  par- 
ticular purpose  was  unknown.  In  the  17th  century  we  find 
the  first  reference  made  to  the  use  of  gold  for  colouring  glass 
red  by  Cassius,  who  discovered  and  recommended  a  new  com- 
bination of  gold,  which,  to  the  present  day,  is  known  under  the 
name  of  Cassius  gold  purple. 

"  Copper  thus  appears  to  have  been  the  material  with  which 
the  ancients  were  m  the  habit  of  colouring  glass  red.  Various 
methods  of  applying  copper  were  in  use,  and  though  metallic 
copper  is  capable  of  imbuing  glass  with  a  red  colour,  no  doubt 
on  account  of  the  protoxide  of  copper  which  is  found  in  fdmost 
every  sample  of  copper,  in  most  cases  it  was  first  subjected  to 
operations  which  tended  to  generate  protoxide  of  copper.  Fre- 
quently also  peroxide  of  copper  (black  oxide)  was  used  for  the 
same  purpose,  but  in  this  case  the  glass  mass  received  an  addi- 
tion of  substances,  as  tartar,  charcoal,  soot,  iron,  protoxide  of 
iron,  which  substances  at  a  red  heat  combine  with  part  of  the 
oxygen  of  the  black  oxide,  and  thus  become  the  means  of  redu- 
cing the  latter  to  red  oxide  of  copper. 

"  This  important  action  of  iron  seems  to  have  been  known  to  the 
ancients,  for  both  Cooper's  and  Klaproth's  analvses  of  antique  red 
glass  referred  to  above,  as  well  as  my  own  of  the  Roman  glass 
found  in  Cirencester,  exhibits,  besides  oxide  of  copper,  oxide  of 
iron.  Later  the  art  of  colouring  glass  red  by  means  of  copper 
was  lost  entirely,  and  many  persons  of  our  days  even  denied 
altogether  the  possibility  of  producing  a  red  glass  with  copper. 
Very  generally  all  red  glass  was  supposed  to  contain  gold. 

"  The  importance  of  the  subject  induced  the  Society  of  Arts 
of  Berlin  to  offer  a  prize  for  a  method  of  manufacturing  red  glass 
by  means  of  copper.  The  prize  was  gained  by  D.  Engelhardt  of 
Zinswider,  who  gave  several  directions  of  manufacturing  red 
glass,  and  who  succeeded  in  making  a  beautiful  red  glass  with 
protoxide  of  copper  and  without  using  gold  at  all.''  ( Vide  Ver- 
handl.  dee  Crewerbevereins,  Berlin,  1828,  S.  15.) 

From  this  analysis  it  will  be  seen  that  the  Romans  imparted 
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this  red  tint  to  glass  b^  a  very  ingenious  method,  and  it  was  the 
substance  used  for  this  purpose,  namely  copper,  which  covered 
over  the  tessers  as  the  surface  of  the  glass  had  become  decom- 
posed in  the  form  of  a  carbonate  of  that  metal. 

This  fact  is  curious  in  its  bearing  upon  the  pavement  as  a  work 
of  art ;  as  so  harmoniously  are  the  colours  arranged  in  all  the 
figures  that  it  may  almost  be  taken  for  granted  that,  as  in  this 
instance,  when  there  is  an  exception  in  this  particular,  it  is  due 
to  some  subsequent  change  having  taken  place  in  one  or  other 
of  the  colours.  In  the  case  before  us  our  first  tracing  was  co- 
loured with  the  verdigris-green :  it  was  unsatisfactory ;  but  on 
making  a  new  tracing  and  colouring  it  according  to  our  amended 
observations,  it  at  once  became  harmonious  in  colour,  and  as- 
sumed an  intelligible  form,  though  all  our  colouring  will  not 
enable  us  to  convey  the  idea  of  ruby-gemmed  flowers  like  the 
substance  used,  the  transparency  of  glass  contributing  much  to 
the  general  effect. 
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Sketch  of  the  Geology  of  the  neighbourhood  of  Grantham^  Lincoln- 
shire ;  and  a  comparison  of  the  Stonesfield  Slate  at  Collyweston 
in  Northamptonshire  with  that  in  the  Cotswold  Hills.  By  the 
Rev.  P.  B.  Brodie,  M.A.,  F.G.S. 

Read  18th  June  1850. 


The  object  of  the  present  paper  is  to  give  a  short  account  of 
the  geology  of  a  portion  of  the  county  of  Lincoln^  especially  in 
the  neighbourhood  of  Grantham  and  Stamford^  and  to  point  out 
its  identity  in  many  respects  with  certain  parts  of  Gloucestershire. 
The  formations  observable  in  the  district  above  mentioned  are 
the  Great  Oolite,  Stonesfield  Slate^  and  Lias.  The  Great  Oolite 
(and  some  of  the  superior  overlying  groups^  including  in  places 
the  combrash)  may  be  traced  with  considerable  regularity  from 
Minchinhampton  in  this  county  in  a  north-easterly  direction 
to  Stamford^  whence  it  pursues  a  more  northern  course  into 
Yorkshire.  The  Great  Oolite  is  extensively  quarried  at  Ketton 
and  other  places  near  Stamford^  and  affords  a  good  building- 
stone,  more  or  less  full  of  fossils;  one  bed^  in  which  I  found 
Patella  rugosa,  consisting  of  a  coarse-grained  oolitic  freestone 
lithologicaUy  resembling  the  shelly  freestone  in  the  Inferior  Oolite 
at  Leckhampton  Hill.  I  was  unfortunately  so  much  hurried  that 
I  had  no  time  here  to  make  sections,  or  to  examine  the  quarries 
more  accurately.  In  a  beautiful  old  Norman  church  lately 
restored,  at  Tickencote  in  Rutlandshire,  I  noticed  blocks  of  this 
stone  made  up  of  minute  shells  in  a  good  state  of  preservation, 
similar  to  some  on  Minchinhampton  Common.  Crossing  the 
narrow  lias  valley  to  the  opposite  hill  at  Collyweston,  which 
commands  an  extensive  view  over  the  surrounding  country,  the 
Stonesfield  slate  is  largely  quarried,  and,  as  in  the  Cotswolds, 
occupies  the  highest  ground  in  the  district.  The  following  is  a 
section  of  one  of  the  deepest  quarries  in  descending  order : — 

ft.  in. 

1.  Rubble,  consisting  chiefly  of  broken  slate 5  0 

2.  Sand,  a  few  inches. 

3.  Hard  slate  (ragstone)    4  0 

4.  Yellow  sand    3  0 

6.  Slate   1  0 

6.  Yellow  sand    1     0 

7.  Bluestone,  with  traces  of  vegetable  matter  in  fragments    . .      16 

8.  Slate   3    0 

18    6 
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Farther  on  some  inferior  strata  are  visible^  viz. : —  ft.  in. 

9.  Sand   '. 4  0 

10.  Femmnous  oolite 14  0 

11.  Cky    

Total 36    6 

The  beds  seem  to  be  nearly  horizontal. 

The  best  slate  splits  into  thin  laminse^  and  forms  a  beautiful 
and  useful  material  for  roofings  preferable  even  in  some  respects 
to  that  of  the  Cotswolds^  being  finer-grained  and  more  micaceous ; 
but  the  average  thickness  of  the  whole  is  about  the  same.  There 
is  however  a  sufficient  lithological'  resemblance  to  identify  this 
formation  in  Northamptonshire  with  that  of  Gloucestershire  and 
Oxfordshire;  and  even  the  minor  details  are  more  nearly  alike 
than  the  distance  of  one  deposit  from  the  other  would  lead  us  to 
suppose.  The  formation^  however,  near  Stamford  is  by  no  means 
so  extensive  in  its  geographicfd  range,  being,  as  far  as  I  am  aware, 
hmited  to  a  few  localities  in  that  neighbourhood.  I  was  unable 
to  trace  the  junction  of  the  slate  with  either  the  Great  Oohte 
above,  or  the  Inferior  Oohte  below,  but  it  may  be  observed  (ac- 
cording to  Mr.  Morris)  in  one  or  two  places  in  this  district.  I 
cannot  state  positively  whether  it  is  as  closely  connected  with  the 
Great  Oolite  as  it  is  m  the  Cotswolds,  where  my  friend  Professor 
Buckman  and  myself  (in  a  joint  paper  on  the  Stonesfield  Slat^ 
of  Gloucestershire*)  conceive  it  to  be  not  sufficiently  distinguish- 
able from  it  to  entitle  it  to  rank  as  an  independent  formation. 
But  from  the  facts  and  sections  given  in  Mr.  Morris's  paper, 
they  seem  to  be  as  closelv  intermingled;  indeed  he  distinctly 
states  that  the  slate  is  not  mdependent  of  the  Great  Oolite,  and 
thus  confirms  our  views  respecting  its  characters  in  Gloucester- 
shire. The  bed  of  gjay,  which  we  suppose  to  be  the  representative 
of  the  '  Bradford  clay,'  does  not  occur  at  CoUyweston  overlying 
the  slate,  though  it  may  have  been  previously  denuded. 

Fossils  generally  are  not  very  abundant  in  the  CoUyweston 
slate,  and  Uiese  consist  almost  entirely  of  marine  shells,  among 
which  Trigonia  impressa  (a  highly  characteristic  shell),  Gervillia 
acuta  (a  gregarious  species,  lying  grouped  together  on  the  slabs, 
but  not  common  in  the  Cotswolds),  Cardium,  Pinna,  Pecten,  and 
a  small  Natica,  are  the  most  frequent,  though  a  few  others  are 
mentioned  by  Mr.  Morris.  He  also  notices  numerous  frag- 
ments of  Pecopteris  pohjpodioides,  a  species*  of  fern  abundant  in 
the  oolitic  shales  of  Yorkshire,  which  seems  to  identify  the  slate 
with  them.  Plants  however,  as  far  as  my  observation  went,  are 
comparatively  rare  at  CoUyweston,  and  very  imperfect.  I  walked 
over  tons  of  slate  laid  out  for  weathering,  as  in  Gloucestershire, 
and  I  could  not  observe  even  a  trace  of  vegetable  matter,  the 
slate  being  in  most  cases  particularly  unfossiliferous,  and  on  this 
♦  See  Qoarterly  Journal  of  the  Geological  Society.  No.  II.  p.  220^^^Tp 
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acooont  much  better  adapted  for  oeconomical  purposes*  Two 
genera  of  plants  only  are  mentioned  by  Mr.  Morris^  Peeopteris 
and  Zamites,  and  these  in  patches  and  fragmentaiy,  scattered 
through  certain  portions  of  the  beds  overlying  the  slate*  But 
these  must  be  limited  to  particular  spots^  for  in  the  four  quarries 
I  visited  on  Collyweston  Hill  I  saw  scarcely  a  trace  of  any,  and 
I  was  struck  by  their  apparent  rarity  in  that  district,  compared 
with  their  abundance  in  certain  divisions  of  the  slate  at  Seven- 
hampton  and  other  localities  near  Cheltenham.  The  absence  of 
the  varied  flora  so  characteristic  of  the  slate  near  Cheltenham 
and  Oxford,  is  not  more  remarkable  than  is  that  of  the  other  in- 
teresting terrestrial  and  marine  remains  which  it  there  contains. 
I  paw  no  teeth  or  bones  of  reptiles  and  fish,  nor  elytra  of  beetles, 
nor  could  I  learn  that  the  workmen  had  ever  observed  any ;  and 
hence  zoohgicaUy  the  Collyweston  slate  differs  more  from  its 
south-western  equivalents  than  it  does  in  its  internal  mineralo-' 
ffical  structure.  These  fects  lead  to  the  inference  that  it  was  de- 
posited beneath  a  deeper  sea,  and  at  a  greater  distance  from  land, 
whence  we  should  expect  to  find  few  evidences  of  neighbouring 
coasts,  and  a  larger  assemblage  of  marine  exuviae,  the  denizens 
of  deeper  water,  though  the  genera  would  not  be  veiy  numerous. 

On  the  whole,  the  Great  Oolite  and  its  associated  beds  in  their 
extension  northwards,  bear  a  closer  resemblance  to  the  Yorkshire 
than  to  the  Bath  and  Minchinhampton'  series,  except  a  portion 
of  the  upper  beds  at  Ketton  and  Casterton. 

For  further  details  I  may  refer  to  the  "  Notice  of  the  Geology 
of  the  neighbourhood  of  Stamford  and  Peterborough,^'  by  Cap- 
tain Ibbetson  and  Mr.  Morris,  published  in  the  Transactions  of 
the  Meeting  for  the  Advancement  of  Science,  1847.  When  I 
visited  Lincolnshire  I  had  not  seen  this  interesting  paper,  and  it 
appears  that  we  had  independently  arrived  at  tEe  same  conclusions. 

Great  Oolite  (continued)  North  of  Grantham. 

There  are  some  large  and  valuable  quarries  of  Great  Oolite  at 

Aucaster,  eight  miles  north-east  of  Grantham,  which  have  long 

been  famous  for  their  beautiful  building-stone.     The  following 

section  will  explain  its  general  character  in  descending  order : — 

1 .  Blue  clay,  in  which  I  could  detect  no  fossils ;  perhaps  the  repre-     ft.  in. 

sentative  of  the  Bradford  clay,  which  in  Wilts  immediately 
overiies  the  Great  Oolite,  and  often  separates  the  minor 
subdivisions.  Near  the  top  it  is  traversed  by  a  thin  dingy- 
white  kind  of  marl,  with  a  few  imperfect  impressions  of  plants     12    0 

2.  Ragstone — coarse,  shelly,  hard  oohte    5    0 

3.  Sandy,  soft  (rarely  shelly)  oolitic  freestone,  variously  coloured, 

yellow,  pink  and  white,  which  often  gives  it,  from  its  variegated 
wavy  hues,  a  heautifid  appearance.  This  forms  the  famous 
building-stone,  and  yields  very  large  blocks 17    ^ 

4.  Hard,  sheUy  ooUte,  generally  of  a  blue  colour.    Not  worked  . .'    16    0 
6.  Soft  white  stone  helow,  depth  uncertain.  

Total... ^.     60    6 

Digitized  by  VjOOQ IC 


neighbourhood  of  Grantham.  55 

Near  the  above  is  another  quarry^  in  which  the  strata  above 
the  freestone  are  thicker^  the  blue  clay  no.  1  amounting  to  a 
thickness  of  20  feet,  and  resting  upon  a  hard  blue  stone  containing 
many  shells,  especially  a  large  species  of  Avictda,  and  broken 
fragments  of  carbonized  plants,  but  too  imperfect  to  determine. 
There  is  a  soft,  yellow,  sandy  band  at  its  base  also  full  of  similar 
v^etable  remains ; — the  total  thickness  of  the  two  beds  does  not 
exceed  2  feet.  The  white  rag,  equivalent  to  no.  2  in  the  previous 
section,  is  only  1  ft.  3  in.  thick,  and  reposes  on  the  freestone. 

The  fossils  in  the  ragstone  and  freestone  are  small  and  not 
numerous,  and  as  I  could  obtain  only  two  genera.  Area  and 
Cardiiay  the  shells  of  which  were  much  waterwom,  no  comparison 
can  be  instituted  between  them  and  the  equivalent  series  at  Bath 
and  Minchinhampton.  The  abundant  remains  of  plants,  and 
their  rarity  in  Gloucestershire  and  Somerset  in  the  Great  Oolite, 
seem  to  indicate,  a  closer  affinity,  zoologically,  with  the  Yorkshire 
oolites ;  and  I  am  informed  by  my  friend  Mr.  Lycett  that  he 
and  Mr.  Morris  could  identify  very  few  of  the  Great  Oolite 
fossils  of  the  north  with  those  of  the  south  of  England.  The 
building  freestone  is  perhaps  softer,  as  a  mass,  than  that  near 
Stroud  and  Bath,  while  it  is  remarkably  distingui^ed  by  its 
waved,  purple  and  pink  colours,  which  give  it  the  appearance  of 
certain  portions  of  the  new  and  old  red  sandstones,  and  add 
greatly  to  the  beauty  of  the  material  for  architectural  purposes. 

Inferior  Oolite, 

The  Inferior  Oolite  takes  a  less  regular  course  in  its  extension 
on  the  north-east  of  the  Cotswold  chain  of  hills.  It  is  bounded 
on  the  east  by  the  Great  Oolite,  and  on  the  west  by  the  lias ; 
but  as  it  has  been  subject  to  great  denudation  in  the  counties  of 
Northampton,  Rutland  and  Lincoln,  the  escarpments  generally 
are  less  bold  and  rugged,  and  the  bills  comparatively  low.  In 
Lincolnshire  it  forms  a  bleak,  open  country  like  the  Wolds  of 
Gloucestershire,  and  it  is  well-adapted  for  turnips.  The  stone 
frequently  lies  dose  to  the  surface,  so  that  the  soil  is  very  stony, 
Hke  the  combrash  in  Wiltshire^  and  this  probably  is  mainly 
attributable  to  the  amount  of  aqueous  action  to  which  it  has 
been  subject.  In  parts  of  Rutlandshire  the  soil  is  of  a  deep  red 
colour  (which  distinguishes  the  upper  beds  in  the  Cotswolds), 
and  much  better  wooded  than  in  the  neighbourhood  of  Grantham ; 
but  in  no  case  does  it  afford  that  romantic  and  beautiful  scenery 
which  especiaUy  characterizes  the  Lower  Oolites  in  Gloucester^ 
shire.  The  village  of  Denton  four  miles  south-west  of  Grant- 
ham is  certainly  a  pretty  spot,  and  there  the  Inferior  Oolite 
bears  a  close  lithological  resemblance  to  a  portion  of  the  series  at 
Leckhampton,  Crickley  and  elsewhere.     The  following  is  a  sec- 

o2 
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tion  (in  descending  order)  of  Green's  quarry  on  the  summit  of 
the  hill  :— 

ft. 

1.  Rubble,  about 2 

2.  Oolite  marl 4  or  6. 

3.  Soft,  shelly,  white  and  yellow,  though  sometimes 

brown  ooUte,  not  quarried  deep. 

The  oolite  marl  is  nearly  identical  with  that  near  Chelten- 
ham,  though  rather  darker  in  colour^  and  much  reduced  in 
thickness.  It  is  loaded  with  corals  as  at  Crickley^  many  of 
which^  as  far  as  I  could  judge^  appear  to  belong  to  the  same 
species  as  those  in  Gloucestershire.  Some  parts  of  the  bed  are 
softer  and  full  of  shells^  among  which  I  procured  several  species 
of  Cerithium,  Neriruea,  Natica,  and  other  genera.  Natica  macro-- 
stomal  is  abundant^  and  a  species  of  Rostellaria  also  occurs^  though 
rarely ;  the  edges  of  the  beds  have  been  much  waterworn,  pro- 
bably by  currents,  and  the  shells  are  exposed  in  relief,  and  are 
much  weathered  in  consequence.  I  sent  a  small  collection  to 
our  colleague  Mr.  Lycett,  and  he  states  that  although  the  greater 
number  were  new  to  him,  yet  the  tendency  of  the  others  is 
towards  the  Inferior  Oolite,  and  agree  specifically  with  some  in 
our  district.  Such  for  instance  as  the  Natica  adducta  (an  oolite 
marl  shell),  but  also  found  in  the  Great  and  Inferior  Oolite  of 
Yorkshire;  Trigonia  striata,  firom  the  Roestone  and  Gryphite 
grit ;  while  at  the  same  time  there  is  a  new  species  of  Acteonina, 
Monodonta,  &;c.  At  so  great  a  distance  we  must  expect  this  to 
be  the  case,  and  the  identity  of  a  stratum  (where  the  order  of 
superposition  is  clearly  defined)  may  be  sufficiently  proved  if  we 
can  find  a  few  distinctive  species  in  both  localities,  and  among 
these  the  Natica  macrostomat^  is  certainly  one,  a  fine  series  being 
preserved  in  the  Grantham  Museum.  It  is  to  be  hoped  that  a 
larger  collection  will  soon  be  made,  and  a  careful  comparison  in* 
stituted  between  the  Inferior  Oolite  fossils  of  Gloucestershire  and 
Lincolnshire.  Much  has  yet  to  be  done  in  the  Oolites  generally 
in  England,  and  with  the  exception  of  the  standard  and  inva- 
luable work, '  The  Geology  of  England  and  Wales,'  by  Conybeare 
and  Phillips,  and  a  few  local  papers,  very  little  is  known  of  the 
oolitic  districts  N.E.  of  the  Cotswolds,  especially  in  Lincoln- 
shire, Rutlandshire  and  Northamptonshire ;  and  a  wide  field  is 
open  for  the  research  of  an  active  and  intelligent  geologist  in 
that  quarter;  and  as  our  science  is  strictly  a  progressive  one,  in- 
exhaustible and  as  yet  hidden  treasures,  rich  in  their  way  as  the 

*  With  respect  to  this  species,  Mr,  Lycett  is  of  opinion  that  it  cannot 
be  referred  to  any  known  species,  and  he  proposes  to  call  it  Natica  Leck^ 
hamptonensis.  It  appears  to  be  confined  to  the  oolite  marl,  as  manv  others 
are,  and  I  have  never  yet  seen  it  in  any  of  the  superior  or  inferior  beds. 
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gold  of  Califomiai  may  be  in  store  for  us.  In  our  Inferior  Oolite, 
corals  are  more  or  less  distributed  throughout  the  whole ;  but  no 
one  stratum  contains  them  in  greater  abundance  than  the  oolite 
marly  the  upper  division  of  which  at  Crickley  has  been  correctly 
denominated  the  ''coral  bed^^'  and  evidently  formed  an  exten- 
sive coral  reef  beneath  the  ocean ;  but  with  the  exception  of  the 
pisolite,  we  have  no  further  evidence  of  such  reefs  in  any  of  the 
other  superior  or  inferior  beds.  Hence  the  abundance  of  corals 
in  the  oolite  marl  near  Grantham,  coupled  with  other  facts,  such 
as  the  frequency  of  Nerinaa,  which  are  usually  found  associated 
with  corals,  and  are  believed  to  have  inhabited  shallow  seas,  tends 
to  support  the  probability  that  the  marl  in  Lincolnshire  was  de* 
posited  under  similar  conditions  to  the  marl  in  Gloucestershire, 
although  many  of  the  shells  may  be  distinct,  a  very  little  geo- 
graphical distance  in  a  sea-bottom  being  often  sufficient  to  pro- 
duce a  corresponding  increase  or  decrease  in  the  number  and 
variety  of  species. 

I  observed  the  marl  occupying  a  similar  position  nearer  Gran- 
tham, where  it  is  harder,  whiter,  and  extensively  used  for  roads, 
and  contains  many  small  shells  and  corals.  The  soft,  white  and 
yellow  oolite  (no.  3,  p.  56)  affords  many  small  shells,  and  forms  a 
tolerable  building-stone ;  but  as  it  is  never  quarried  deep,  I  could 
not  ascertain  its  thickness,  nor  the  nature  of  the  lower  strata ; 
but  there  must  be  a  considerable  mass  of  oolite  probably  inter- 
vening between  it  and  the  subjacent  lias.  One  of  the  numerous 
trial-borings  on  Harrowby  Hill  near  Grantham  gives  the  following 
section: — 

ft.  in. 

Soil 0    6 

Rubble 6    0 

Inferior  oolite 40    6 

Lias  (blue  bind)  continued  downwards . .      10    0 

by  which  it  appears  that  thereabouts  the  total  thickness  of  the 
Inferior  Oolite  does  not  exceed  41  feet.  As  a  portion  of  no.  S 
is  a  friable  freestone,  it  may  be  considered  as  the  representative 
of  the  shelly  freestone  underlying  the  *  oolite  marl '  at  Leck- 
hampton.  Nearer  Grantham  also  there  is  a  fragmentary,  shelly 
oolite  on  the  side  of  Ponton  Hill,  which  is  possibly  a  continua- 
tion of  the  same  bed ;  but  a  more  accurate  investigation  is  re- 
quired before  this  can  be  positively  determined.  There  are  so 
tew  natural  or  artificial  sections  in  the  country  that  it  is  ex- 
tremely difficult  to  obtain  correct  information ;  and  although  two 
lines  of  railway  are  now  being  constructed,  the  engineers  em- 
ployed know  nothing  of  geology,  and  are  therefore  incapable  of 
rendering  any  assistance. 

In  the  Institution  at  Grantham  there  is  a  very  tolerable  col- 
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lection  of  Inferior  Oolite  fossils^  chiefly  from  Denton^  among 
which  were  several  Clypei  and  other  shells  common  to  Crickley 
and  Leckhampton. 

There  can  be  no  doubt  that  the  beds  above  the  oolite  marl 
once  existed  in  Lincolnshire^  as  the  gravel  near  Grantham^  to 
which  I  shall  presently  allude^  contains  numerous  fragments  of 
oolite^  and  I  recognized  in  them  certain  shells  which  are  cha- 
racteristic of  some  of  the  strata  which  overlie  the  marl  at  Leck- 
hampton. There  may  be  some  spots  in  that  and  the  adjoining 
counties  where  these  higher  bands  exist  still  in  situ^  but  from 
the  general  appearance  of  the  country  I  am  led  to  infer  that  the 
degradation  to  which,  from  various  causes^  they  have  been  ex- 
posed, has  removed  a  considerable  portion  of  the  upper  division 
of  the  Inferior  Oolite.  While  moreover  the  Great  Oolite  bears 
a  closer  resemblance  in  some  respects  to  the  Yorkshire  series^ 
the  Inferior,  Oolite  in  the  districts  under  review  would  seem  to 
be  more  nearly  allied  to  the  more  enlarged  and  coeval  system  in 
Gloucestershire.  Still  nothing  decisive  can  be  stated  upon  this 
point  at  present,  until  the  strata  and  their  organic  contents  have 
been  more  accurately  investigated,  and  a  careful  comparison  in- 
stituted by  competent  persons  between  the  Lower  Oolites  in  the 
northern^  midland,  and  south-western  portion  of  England  *, 

Upper  and  Lower  lAas. 

The  Lias  in  its  north-eastern  course  runs  nearly  parallel  to 
the  lower  division  of  the  Oolites,  from  the  Combrash  to  the  In- 
ferior Oolite  inclusive;  but  while  the  latter  diminish  in  breadth 
towards  the  Humber,  the  former  occupies  a  considerable  area 
from  E.  to  W.,  though  less  expanded  thereabouts  than  it  is  in 
some  of  the  midland  counties,  and  in  its  course  thence  in  a 
south-westerly  direction.  Although,  like  other  formations  in 
different  and  distant  localities,  this  varies  in  extent  and  thickness, 
it  preserves^  on  the  whole,  a  greater  persistency  and  uniformity 
of  character  throughout  the  whole  world  than  any  other  deposit ; 
so  that  groups  of  fossils  and  detailed  sections,  either  fr^m  Ger- 
many or  Asia  (the  Himalayas  for  instance),  are  found  to  cor- 
respond very  closely  with  those  in  our  own  country.  In  a  col- 
lection of  lias  fossils  from  the  Cape  of  Good  Hope,  exhibited  at 
the  Geological  Society  in  December  last,  I  was  struck  with  the 
close  resemblance  which  they  bore  to  certain  species  with  which 
I  was  familiarly  acquainted  in  this  vale,  although  there  were 
some,  as  might  be  expected,  which  were  new  to  me.  ' 

*  Perliaps  there  is  no  locality  in  Eii^land  where  the  Inferior  Oolite  may 
be  8t)  well  studied  in  detail,  or  where  it  is  so  extensively  developed,  as  in  the 
outer  escarpments  of  the  Cotswolds. 
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The  junction  of  the  Inferior  Oolite  and  Upper  Lias  shales  may 
be  observed  near  Stamford^  and  many  of  the  characteristic  fossils 
have  been  noticed.  It  also  crops  out  at  the  base  of  some  of  the 
numeroos  longitudinal  valleys  which  traverse  the  oolitic  district 
round  Grantham^  and  it  may  cap  some  of  the  hills  on  the  north 
of  the  town.  In  a  short  visit  I  was  unable  to  examine  this  part 
of  the  series  mcMre  closely^  but  as  these  seem  to  be  mainly  com- 
posed of  the  ferruginous  beds  underlying  the  marlstone^  it  is 
probably  of  limited  extent  and  thickness.  These  hills  overlook 
m  low  and  extensive  flat^  occupied  almost  exclusively  by  the  mid^ 
dk  beds  of  the  Lower  Lias^  so  largely  developed  at  the  Leigh  and 
other  spots  throughout  the  Yale  of  Gloucester^  and  in  no  respects 
differing  from  them.  The  soil  is  cold  and  wet^  like  all  clay  soils^ 
but  the  general  aspect  of  the  tract  is  most  uninteresting^  and  bv 
no  means  equal  to  the  rich  and  often  picturesque  valley  through 
which  the  Severn  flows.  The  Vale  of  Belvoir,  however^  more  to 
the  west^  is  a  richer  country^  and  the  castle^  which  stands  on  oolitic, 
well-wooded  hills,  commands  a  fine  view  over  the  lias  and  new 
red  sandstone  in  Nottinghamshire.  In  this  neighbourhood  the 
marlstone  abounding  in  fossils  is  largely  developed,  and  also  in 
the  descent  from  Denton  Hill  into  the  valley  in  which  Grantham 
stands.  It  there  occupies  the  same  relative  position,  and  pre- 
sents the  same  geographical  features  as  it  does  in  Gloucester- 
shire, Warwickshire  and  Somersetshire. 

A  railway  cutting  through  Gonnerby  Hill  close  to  Grantham 
has  exposed  the  top  beds  of  the  Lower  Lias,  undistinguishable 
either  lithologically  or  zoologically  from  their  equivalents  at 
Hewlett's  and  Robins  wood  Hills  near  Cheltenham  and  Gloucester. 
The  ochraceous  and  laminated  lias  of  Professor  Buckman,  with 
their  characteristic  fossils,  are  well  seen  in  a  deep  cutting,  in  the 
latter  of  which,  nodules  and  layers  of  ironstone  are  extensively 
distributed.  The  specimens  which  I  procured,  and  the  collec- 
tions I  saw  from  this  part  of  the  series,  agree  precisely  with  those 
obtained  in  similar  strata  in  Gloucestershire.  This  division  of  the 
Lias  constitutes  comparatively  low  hills  N.W.  of  Grantham,  not 
capped  by  oolite,  which  takes  a  more  northern  course  towards 
Lincoln.  A  considerable  portion  of  the  former  town  stands  upon 
sand  and  gravel,  but  the  lower  division  of  the  Lias  has  been  pene- 
trated for  wells  to  the  depth,  as  I  was  informed,  of  ninety  feet ;  but 
from  the  difficulty  I  haa  in  obtaining  sections  in  any  of  the  in- 
ferior strata,  I  am  unable  to  say  whether  it  agrees  exactly  in  this 
respect  with  those  in  the  Vale  of  Gloucester.  The  Lower  Lias 
generally  m^  be  best  studied  N.W.  and  W.  of  Grantham,  on 
the  S.  and  S.E.  of  which  the  oolitic  Wolds  rise  and  rarely  displfiy 
the  Upper  Lias  at  their  base.  West  of  the  town  towards  Nottmg- 
ham  the  junction  of  the  red  marl  and  lias  is  probably  visible. 
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though  I  did  not  myself  see  it;  at  all  eveats  the  'Insect  Lime' 
stone'  occurs  at  Granby  between  Denton  and  Nottingham,  for 
in  the  Grantham  Museum  there  is  a  beautifully  perfect  fish,  ap- 
parently a  Dapedium,  from  this  stratum ;  the  structure  of  this 
limestone  being  so  peculiar,  that  in  the  absence  even  of  insect 
remains,  I  had  no  difiBculty  in  recognizing  it.  In  this  case,  this 
is  the  furthest  point  northwards  in  which  it  has  been  hitherto 
detected ;  and  as  it  is  largely  quarried  at  Barrow  on  Soar  near 
Mount  Sorrel  in  Leicestershire,  its  course  may  in  all  probabiUty 
be  traced  southwards  with  tolerable  regularity  mto  Warwickshire^ 
Worcestershire  and  Gloucestershire ;  and  it  may  extend,  and  very 
likely  accompanies  the  red  marl  in  its  range  still  further  to  the 
north,  perhaps  even  to  the  north-eastern  coast  of  Yorkshire. 

The  Gravel 

The  gravel  in  places  near  Grantham,  especially  at  Ponton 
Hill,  two  miles  south  of  the  town,  is  extremely  interesting,  and 
there  of  some  extent  and  thickness.  It  is  mainly  composed  of 
the  debris  of  the  inferior  oolite,  chalk  flints,  and  other  older 
primitive  rocks,  such  as  granite,  mica  schist,  porphyry,  hard 
quartzose  sandstone,  trap,  and  slate.  I  also  observed  boiUders  of 
mountain  limestone  and  Caradoc  sandstone  with  characteristic 
fossils.  None  of  these  boulders  are  very  large.  The  gravel  is 
evidently  derivative,  and  belongs  to  the  period  of  the  great  north- 
em  erratic  drift,  so  extensively  distributed  over  the  counties  of 
Northamptonshire,  Buckinghamshire,  Cambridgeshire  and  Essex. 
Near  Cambridge  a  similar  gravel  may  be  observed,  but  the  frag- 
ments of  which  it  is  composed  are  much  smaller,  being  at  a 
greater  distance  from  their  source.  The  gravel  on  Ponton  Hill 
is  thirty  feet  thick :  animal  remains,  so  abundant  in  some  lo- 
calities in  England,  seem  to  be  extremely  scarce,  for  the  labourer 
who  had  worked  there  for  years  stated  that  he  had  never  found 
anything  except  a  portion  of  a  stag's  horn,  about  ten  feet  from 
the  surface.  At  Bottisford,  however,  west  of  Grantham,  there  is 
a  bed  of  clay  probably  of  a  different  age  to  the  gravel  above- 
mentioned,  containing  bones  of  elephants,  ox,  deer,  &c. 

Conclusion, 

Allow  me,  Mr.  President,  in  conclusion  (while  we  may  justly 
congratulate  ourselves  on  the  prosperity  of  our  Society),  to  ex- 
press a  hope  that  each  of  our  members  will  in  his  turn  contribute 
his  share  to  the  stock  of  general  knowledge  and  new  facts  which 
it  is  the  object  of  our  scientific  meetings  to  promote.  A  good 
dinner  certainly  is  not  a  bad  thing,  and  frequent  reunions  of  sci- 
entific friends  arc  extremely  delightful ;  but  our  aim  must  be  a 
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higher  one^  and  we  must  endeavour  to  advance  as  much  as  po8« 
Bible  those  nobler  and  more  enduring  piu*3uit8  which  enlarge  the 
mind  and  benefit  our  fellow-creatures.  Every  one^  however 
limited  his  acquaintance  with  science  in  general^  has  it  in  his 
power  even  in  his  daily  walks  to  observe  the  structure  and  na* 
ture  of  the  animate  and  inanimate  world.  Beautiful  and  varied 
too  as  the  wide  field  of  nature  is^  it  seems  almost  culpable  to  pass 
by  unnoticed  the  ma^ny  wonders  which  it  contains^  though  the 
choicest  are  often  hidden  from  the  unobservant  eye.  Yet  there 
are  flowers  rich  and  rare^  and  gems  of  costly  price^  the  tempting 
rewards  of  meritorious  2^  and  diligent  research.  A  new  flower, 
a  new  insect,  a  habit  or  an  instinct  in  the  higher  animals  not  be- 
fore noticed,  may  be  discovered  by  a  mere  beginner,  and  one  re-- 
corded  fact  is  worth  a  thousand  hasty  generalizations  founded  on 
mere  n^ative  evidence,  or  theoretical  deductions.  There  it 
much  yet  to  be  done,  not  only  in  geology,  but  in  every  other 
branch  of  knowledge ;  and  truth  is  best  elicited,  and  false  rea-» 
sonings  most  satisfactorily  overthrown,  by  an  earnest,  patient  and 
laborious  search  ii\to  the  novelties  and  beauties  of  uod's  crea- 
tion, not  studied  in  the  closet  alone,  but  amidst  the  plains  and 
rocks,  the  woods  and  streams,  and  even  in  the  recesses  of  the 
"  vasty  deep." 

In  this  way,  such  master-minds  as  Sedgwick,  Murchison, 
Owen,  Lyell,  Forbes  and  others,  have  read  the  pages  of  the 
book  of  nature,  and  have  shown  us  how  to  unravel  its  mysteries, 
and  to  study  and  appreciate  the  glorious  handiwork  of  an  Omni* 
potent  Creator. 
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Tabular  view  ofFouil  Sheik  Jrom  the  middle  divieion  of  the  Inferior 
Oolite  in  Gloucestershire.    By  John  Ltcett,  Esq. 


Read  SOth  July  1850. 


The  term  middle  division  of  the  Inferior  Oolite  has  been  adopted 
from  an  arrangement  of  this  formation  made  by  Sir  B.  Murchi- 
son  in  1834^  and  which^  with  some  slight  modification^  will  be 
found  to  be  a  convenient  one  for  the  zoological  as  well  as  for  the 
mineral  character  of  the  divisions.  The  following  comparison  of 
fossil  testacea  from  the  middle  division  of  the  formation  at  Leck- 
hampton  and  Crickley  Hills  with  others  from  a  similar  geological 
position  near  Minchinhampton,  and  of  both  collections  with 
Great  Oolite  shells  of  the  latter  place^  has  been  midertaken  for 
the  following  reasons.  The  Leckhampton  shells  constitute  a 
numerous  assemblage^  have  only  recently  been  procured  or  in- 
vestigated^ and  present  a  striking  contrast  with  those  of  the 
upper  and  lower  divisions  of  the  same  formation  which  are  well 
Imown^  and  have  for  the  most  part  hitherto  supplied  the  nume- 
rous Inferior  Oolite  fossils  to  be  found  in  museums  and  illus- 
trated works.  The  person  to  whom  the  merit  is  due  of  having 
first  drawn  attention  to  this  assemblage  is  undoubtedly  Mr.  Buck- 
man^  who  having  procured  a  few  species  was  immediately  struck 
with  the  similarity  of  aspect,  and  even  specific  identity,  which 
they  presented  to  certain  Great  Oolite  shells  which  had  previously 
been  believed  were  peculiar  to  that  formation :  as  the  number  of 
species  increased  the  same  general  similarity  of  aspect  was  re- 
marked, until  at  length  an  opinion  was  entertained  by  some  of 
our  Cotswold  geologists,  that  a  large  proportion,  perhaps  even 
a  majority  of  these  shells,  were  identical  with  Great  Oolite  spe- 
cies. That  the  Leckhampton  shells  should  not  previously  have 
been  procured  will  excite  no  surprise,  when  it  is  stated  that  they 
are  not  to  he  picked  up,  nor  do  they  immediately  arrest  the  eye 
of  the  observer  like  many  other  Inferior  Oolite  fossils ;  they  are 
usually  small,  even  minute,  and  are  disengaged  from  the  invest- 
ing stone  only  by  great  labour  and  perseverance.  For  the  means 
of  making  this  comparison  I  am  indebted  to  the  kindness  and 
liberahty  of  the  Rev.  P.  B.  Brodie,  who  has  placed  at  my  dis- 
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poeal  liis  numeroos  oollection^  and  to  whom^  as  votaries  of  natu- 
ral history,  our  thanks  are  due  for  the  indomitable  perseverance 
with  which  he  has  followed  up  the  investigation  of  this  very  cha- 
racteristic assemblage  of  sheUs.  In  the  mean  time  having  pro- 
cured a  considerable  number  of  species  from  the  same  division  of 
the  Inferior  Oolite  near  Minchinhampton,  and  been  accustomed 
to  compare  them  with  Grreat  Oolite  sheUs  of  the  same  vicinity,  I 
became  desirous  of  making  the  following  comparison,  with  the 
view  of  testing  how  far  the  two  collections  placeid  upon  the  same 
geological  parallel,  but  fifteen  miles  asunder,  resembled  each 
other,  what  proportion  of  either  and  of  both  passed  upward  into 
the  Great  Oolite,  and  lastly,  what  amount  had  previously  been 
figured  and  described ;  tables  accompanied  by  notes,  if  carefully 
prepared,  would  obviously  to  a  great  extent  supply  this  deside- 
ratum ;  and  although  the  number  of  species  procured  irom  each 
locality  probably  faUs  far  short  of  what  will  ultimately  be  ob- 
tained, the  tables  it  is  hoped  will  not  be  destitute  of  utility  even 
in  another  point  of  view — they  can  be  pla<3ed  in  comparison  with 
collections  from  the  Ragstones  of  the  Inferior  Oolite,  and  the 
soological  resemblance  or  difference  between  them  ascertained. 
By  foUowing  out  this  plan  I  am  precluded  from  interfering  with 
the  labours  of  those  who  have  recently  investigated  the  geology 
<tf  the  Cotswolds,  of  Messrs.  Buckman,  Strickland  and  Brodie,  to 
whom  so  much  of  our  present  amount  of  knowledge  respecting 
these  hills  is  due. 

It  would  indeed  have  been  desirable  had  the  tables  been  made 
more  comprehensive,  so  as  to  include  the  fossils  of  the  upper 
and  lower  divisions  of  the  Inferior  Oolite;  but  a  little  reflection 
convinced  me  that  by  doing  so  I  should  be  arrogating  an  amount 
of  knowledge  which  I  am  very  &r  from  possessing ;  masmuch  as 
the  information  to  be  gathered  from  the  literature  of  the  sci- 
ence would  scarcely  be  available  for  such  a  purpose,  the  general 
term  Inferior  Oolite  with  a  locality  attached  being  usuidly  the 
amount  of  information  of  the  position  of  a  shell  in  this  formation. 

The  Inferior  Oolite  in  the  vicinity  of  Cheltenham  exhibits 
two  very  distinct  assemblages  of  organic  remains;  the  differ- 
ence between  these  is  so  obvious,  even  to  the  uninstructed 
observer,  that  a  glance  at  any  well-arranged  collection  is  suffi- 
cient to  establish  conviction  of  this  fact.  The  upper  of  these 
assemblages  is  contained  in  the  several  beds  called  Upper 
Ragstones,  numbered  1,  2,  8  and  4  in  Mr.  Strickland's  valu-^ 
able  section  of  Leckhampton  Hill*  which  is  about  to  be  pub- 
lished, where  the  united  thickness  assigned  to  them  is  38  feet ; 

*  See  Quart.  Joum.  Geol.  Soc.  1850,  p.  249. 
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the  whole  of  the  formation  beneath,  with  the  exception  of  about 
Z^  feet,  or  about  189  feet  of  rock,  belongs  to  the  second  zoolo- 
gical assemblage,  which  it  is  the  especial  object  of  this  compa- 
rison to  elucidate.  The  Inferior  Oolite  has  long  been  known  to 
geologi9ts  for  the  great  profusion  which  it  possesses  both  in  spe- 
cies and  individuals  of  the  two  great  tribes  of  Ammonites  and 
Belemnites ;  some  few  of  these  pertain  to  the  first  or  uppermost 
of  our  assemblages,  but  the  great  mass  of  these  tribes,  together 
with  a  large  and  characteristic  series  of  other  shells,  are  absent 
in  the  neighbourhood  of  Cheltenham ;  these  constitute  a  third 
and  still  lower  zoological  series,  to  examine  which,  in  situ,  we 
must  visit  the  escarpment  of  the  Cotswolds,  some  miles  to  the 
southward  of  Leckhampton,  and  from  thence  we  shall  find  this 
assemblage  to  be  persistent  in  gradually  increasing  importance  to 
the  neighbourhood  of  Bath,  and  to  extend  throughout  the  whole 
course  of  the  formation  in  Somerset  and  Dorset  to  the  English 
Channel.  In  the  two  last-mentioned  counties  the  localities  of 
Pundry,  Sherborne  and  Bridport  have  become  celebrated  for  the 
profusion  of  their  fossils,  and  until  very  recently  museums  and 
collections  have  been  supplied  almost  exclusively  from  those 
sources,  and  the  fossils  of  this  third  and  lowest  assemblage  have 
been  held  to  represent  those  of  the  Inferior  Oolite  generally.  In 
the  middle  portion  of  the  Cotswolds,  or  from  Stroud  to  Wootton- 
under-Edge,  the  three  subdivisions  of  the  Inferior  Oolite  are  ex- 
hibited by  -the  various  sections ;  but  a  little  to  the  southward  of 
the  latter  [dace,  the  uppermost  division  and  upper  portion  of  the 
middle  division  thin  out  and  are  lost ;  at  the  same  time  the  Ful- 
ler^s  earth  above  attains  a  much  greater  importance,  its  thickness^ 
together  with  that  of  the  Inferior  Oolite,  amounting  to  a  little 
more  than  the  aggregate  thickness  of  the  two  formations  about 
Cheltenham.  The  following  imaginary  section  from  Cheltenham 
to  Bath  will  make  the  subject  more  clearly  understood.  Thus 
the  Fuller's  earth  148  feet  thick  at  Bath  has  diminished  to  70  feet 
at  Stroud,  and  in  the  vicinity  of  Cheltenham  to  a  very  inconsi- 
derable band  of  clay.  The  lower  division  of  the  Inferior  Oolite 
^No.  4  in  the  section),  consisting  of  several  Ammonitiferous  beds 
with  brown  sands  beneath,  altogether  70  feet  thick,  has  dimi- 
nished'to  40  feet  at  Stroud,  and  at  Leckhampton  is  represented 
by  the  lowest  bed  2  feet  thick,  charged  in  the  usual  characteristic 
•manner  with  Belemnites,  beneath  which  are  6  inches  of  chocolate- 
coloured  sands  reposing  upon  the  blue  marls  of  the  Lias.  The 
upper  division  or  Bagstones  (No.  2  in  the  section)  about  40  feet 
thick  near  Cheltenham  is  reduced  to  -20  at  Stroud,  and  is  ulti- 
mately lost  to  the  south  of  Wootton  as  before  mentioned. 
The  middle  division  (No.  3  in  the  section),  nearly  190  feet  thick 
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at  Leckhampton^  is  somewhat  di- 
minished at  Stroud,  and  loses  the  '5 
greater  portion  of  its  volume,  in-  3 
eluding  the  Oolite  marl  and  all  the 
upper  beds  before  it  reaches  Bath, 
where  it  is  represented  by  60  feet 
of  freestone.  The  Bath  section  is 
taken  from  a  valuable  paper  by 
Mr.  Lonsdale  in  the  Geological 
Transactions.  The  shells  of  the 
middle  division  are  for  the  most 
part  distributed  in  beds  of  no  great 
thickness ;  the  great  mass  of  the 
deposit  being  nearly  destitute  of 
organic  remains,  or  containing 
only  minute  shelly  detritus. 

The  numerical  results  obtained 
from  the  Tables  of  comparison  are 
as  follow: — 255  species  have  been 
examined  from  the  middle  division 
of  the  Inferior  Oolite,  181  being 
from  Leckhampton,  and  145  from 
Minchinhampton  ;  of  these  73  are 
common  to  the  two  localities  and 
64  pass  upwards  into  the  Great 
Oolite,  or  28  per  cent.     Of  the  '§ 
Leckhampton  shells  alone  59,  t.  e,  S 
33  per  cent.,  and  of  the  Minchin-  ^ 
hampton  Inferior  Oolite  suite  43, 
i.  e.  31  per  cent.,  pass  upwards. 
Thus,  from  each  of  the  localities,  a 
larger  per-centage  of  shells  pass 
upwards  than  is  obtained  when 
the  entire  number  of  species  are 
reckoned ;  an  instance  of  the  cau- 
tious reliance   which    should   be 
placed  upon  estimates  derived  from 
a  limited   number  of  species  or 
from   shells  of  a  single  locality, 
where  the  object  is  to  draw  wide 
and  general  inferences.    It  should 
also  be  stated  that  about  40  spe- 
cies in  addition  to  these  were  not  | 
sufficiently  perfect   to   be  deter-  'g 
mined,  nearly  or  quite  the  whole  ^ 
of  which  are  unknown  to  the  Great  Q 
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Oolite ;  this  addition  would  still  further  reduce  the  pcr-centage 
of  those  which  pass  upward  to  the  latter  formation. 

For  remarks  on  particular  species  the  notes  which  accompany 
the  Tables  should  be  consulted,  but  some  further  observations 
upon  the  several  families  of  shells  may  here  be  given.  The 
Leckhampton  shells  as  a  whole  are  remarkable  for  their  diminu- 
tive size :  this  remark  is  not  only  applicable  to  those  species  which 
are  likewise  found  in  the  lower  and  upper  divisions  of  the  same 
formation,  but  to  those  also  which  are  found  in  the  same  forma- 
tions at  Minchinhampton.  Upon  the  whole  it  may  be  stated  that 
there  is  a  nearer  approximation  between  the  Great  Oolite  and 
Leckhampton  shells  than  between  those  of  the  two  formations 
at  Minchinhampton.  As  compared  with  the  upper  and  lower  as- 
semblages, the  middle  is  characterized  by  an  entire  absence  of 
the  Pholadomyas,  the  Homomyas,  the  Gresslyas,  and  I  had  almost 
said  of  Ammonites,  Belemnites  and  Nautib,  genera  which  con- 
stitute so  large  a  proportion  of  the  other  assemblages,  in  this 
respect  presenting  a  striking  accordance  with  the  contents  of  the 
shelly  beds  of  the  Great  Oolite.  Again,  the  large  number  of 
Nerinea  and  Cerithia,  though  differing  specifically  from  those  of 
the  Great  Oolite,  tend  much  to  separate  it  zoologically  from  the 
upper  and  lower  assemblages,  where  they  are  few  and  rare.  Mr. 
Brodie's  collection  has  a  single  Nautilus  and  Belemnite  i  my  own 
has  four  Ammonites  of  one  species,  and  a  single  Nautilus ;  their 
presence  under  such  circumstances  is  a  sufficient  indication  of 
the  solitary  and  perhaps  accidental  nature  of  their  occurrence,  a 

5 roof  in  fact  that  they  did  not  live  and  propagate  in  the  middle 
ivision.  The  Rostellaria,  though  few  in  number  and  differing 
specifically  from  those  of  the  Great  Oolite,  serve  also  to  mark  the 
separation  of  the  assemblage  from  other  Inferior  Oolite  groups, 
and  its  approximation  to  the  conditions  of  sea-bottom  under 
which  the  Great  Oolite  shelly  beds  were  deposited ;  but  the  most 
striking  circumstance  which  tends  to  the  same  conclusion  is  the 
occurrence  of  a  great  diversity  of  forms  in  the  family  of  the 
Patelloidea,  which  appears  to  be  altogether  absent  in  the  upper 
and  lower  series ;  of  the  fourteen  species  it  will  be  observed,  that 
no  less  than  six  are  specifically  identical  with  Great  Oolite  forms ; 
and  what  renders  this  fact  the  more  worthy  of  notice  is,  that  the 
entire  family  are  absent  in  the  Inferior  OoUte  contemporaneous 
beds  at  Minchinhampton.  The  TerebratuUt,  which  usually  are 
of  much  importance  in  the  determination  of  particular  groups  of 
rocks,  are  abundant  in  this  division  only  in  the  bed  of  Oolite 
marl;  but  in  localities  where  the  marl  is  consolidated  into  a 
cream«coloured  mudstone,  or  where  a  considerable  number  of 
other  genera  of  shells  are  present,  the  TerebratuUt  are  compara- 
tively scarce ;  the  genus  however  is  one  which  conduces  much  to 
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impress  an  individual  or  distinctive  qharacter  upon  the  assem- 
bli^^  or  to  isolate  it  from  other  shelly  deposits ;  it  will  be  ob- 
served that  of  the  twelve  species  two  only  of  them  appear  to 
have  been  continued  to  the  period  of  the  Great  Oolite;  the 
other  species  do  not  even  seem  to  be  found  in  the  other  divi- 
sions of  the  same  formation,  each  of  which  has  its  distinctive 
Terebratuhp. 

The  vertical  range  of  the  several  species  throughout  the  middle 
division  is  considerable,  for  with  the  exception  of  certain  small 
and  very  rare  species,  the  same  Terebratuke  may  be  found  to  oc- 
cur at  intervals  through  a  vertical  thickness  of  140  feet  of  rock. 
The  genera  which  may  be  pointed  out  as  most  eminently  to  cha- 
racterize this  division  are  the  Cerithia,  the  Nerinea,  the  Trochi, 
the  Solaria,  the  C^lindrites,  the  Melani€B,  the  RostellaruB,  the 
TroehotonuBy  the  Tancrediay  and  the  TerebratuUB ;  of  these  tribes 
all  bat  two  belong  to  the  Gasteropoda ;  they  constitute  the  great 
bulk  of  the  univalves,  and  contain  in  all  fifty-two  species,  not  one 
of  which  is  found  in  the  Great  Oolite.  Other  genera  might  be 
mentioned  whose  apecies  equally  belong  to  this  series,  but  such 
have  been  selected  as  acquire  importance  either  by  the  number 
of  their  species  or  by  that  of  the  individuals  of  such  species.  It 
may  perhaps  place  the  subject  in  a  more  strikiDg  point  of  view 
when  it  is  stated,  that  of  the  108  Gasteropods  only  20  are  con- 
tinued to  the  Great  Oolite.  The  smaller  per-centage  obtained 
from  the  total  number  of  species  when  compared  with  a  single 
locality  is  caused  by  a  large  proportion  of  the  sheUs  which  are 
common  to  the  two  localities  being  likewise  those  which  pass 
upwards  into  the  Great  Oolite,  thus  illustrating  the  fact,  that 
species  which  occur  in  considerable  number  and  have  a  wide 
range  horizontally,  are  those  which  we  should  expect  to  find 
through  a  considerable  range  of  beds  vertically. 

I  would  define  the  limits  of  the  middle  or  freestone  division  of 
the  Inferior  Oolite  as  including  all  that  portion  of  the  formation 
•itaated  between  the  upper  ragstone  beds  (1, 2,  3  and  4  of  Mr. 
Striekland^s  section),  and  the  Ammonitiferous  beds  or  upper  por- 
tion of  the  lower  division. 

Lastly,  the  general  conclusion  may  be  stated  to  which  this 
comparison  has  led,  that  these  testacea  constitute  a  zoological 
assemblage  distinguished  from  those  of  the  other  portions  of  the 
Inferior  Oolite  by  features  as  well-marked  as  those  which  di* 
stinguish  the  fossils  of  the  other  great  groups  (proximate  in 
sequence),  which  are  termed  formations,  from  each  other,  and 
that  these  features,  varying  in  detail,  will  probably  be  found  to 
occur,  like  some  other  shelly  deposits  of  the  oolitic  formations,  at 
intervals  and  over  small  areas  wherever  the  freestones  of  the 
Inferior  OoUte  are  extensively  developed. 
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On  Tancredia,  a  fossil  penus  of  LameUibranchiate  Conchifera, 
Plate  II.  figs.  8,  9,  10. 

Gen.  Char.  Shell  thin^  equivalve^  inequilateral^  smooth,  flattened, 
subtrigonal  or  transverse,  somewhat  gaping  at  the  posterior 
extremity,  which  is  produced  and  attenuated ;  anterior  side 
with  a  longitudinal  angle  passing  from  the  umbo  to  the  an- 
tero-ventral  border.  Hinge  with  two  cardinal  teeth  in  each 
valve,  the  anterior  one  the  larger,  and  a  wide  and  deep,  rather 
irregular  fossa  between  them ;  lateral  teeth  distant,  one  or  two 
in  each  valve  (usually  two);  ligament  probably  partially  internal 
and  contained  in  the  cardinal  pit. 

The  figure  of  the  cardinal  pit  varies  in  the  difierent  species ; 
in  one  it  is  triangular,  one  of  the  angles  being  at  the  umbo,  in 
others  it  is  wider  and  more  irregular,  but  there  is  not  any  raised 
edge  bordering  it,  as  in  Mesodesma  and  the  Lutrarue ;  the  figure 
and  size  of  the  cardinal  teeth  likewise  vary ;  occasionally  the  pos- 
terior cardinal  tooth  can  hardly  be  distinguished ;  strictly  speak- 
ing, the  anterior  cardinal  tooth  is  immeduttely  beneath  the  umbo, 
the  pit  and  other  tooth  being  posterior  to  it ;  the  posterior  late- 
ral tooth  is  sometimes  wanting  altogether ;  the  internal  margins 
of  the  valves  are  smooth ;  the  valves  are  thin  and  delicate,  but 
such  as  have  had  their  internal  surface  exposed  showed  no  traces 
of  the  muscular  impressions.  This  genus  may  be  classed  as  one 
of  the  Mactracea,sjid  placed  near  to  Mesodesma  and  Amphidesma ; 
the  external  figure  is  donaciform ;  the  character  of  the  dentition 
approaches^near  to,  but  is  really  distinct  from,  Mesodesma,  from 
which  latter  genus  the  gaping  posterior  extremity  tends  to  sepa- 
rate it;  the  shell  is  likewise  thinner  and  more  delicate  than  in 
either  of  the  genera  with  which  it  has  been  compared ;  with  Donax 
it  has  nothing  more  in  common  than  the  external  form. 

This  genus  of  small  bivalves  is  eminently  characteristic  of  the 
lower  members  of  the  oolitic  system  of  rocks ;  the  Great  Oolite 
has  three  species,  and  the  freestone  beds  of  the  Inferior  Oolite 
have  two  other  species ;  neither  of  these  are  common  to  the  two 
formations,  nor  have  they  been  found  in  the  upper  or  lower  di- 
visions of  the  Inferior  Oolite.  The  diffusion  of  this  generic  form 
is  worthy  of  notice ;  it  may  without  exaggeration  be  said,  that  cer- 
tain layers  in  the  shelly  portion  of  the  Great  Oolite  were  merely 
so  many  colonies  in  which  they  propagated  almost  exclusively  in 
countless  numbers,  but  the  great  mass  of  these  are  of  one  species  ; 
the  freestone  beds  of  the  Inferior  Oolite  contain  likewise  a  great 
number  of  another  species.  A  knowledge  of  these  five  species  is 
of  importance  in  the  recognition  and  distinction  of  the  shelly 
beds  in  the  two  formations,  as  from  the  numbers  of  two  or  three 
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species  they  may  be  expected  to  occur  over  large  areas ;  already 
th^  are  known  in  the  lower  oolitic  system  of  Normandy. 

The  generic  appellation  is  derived  from  the  name  of  Sir  Thos« 
Tancred^  Bart.,  the  founder  of  the  Cotswold  Naturalists'  Club. 

The  descriptions  of  two  species  will  be  found  in  the  notes  to 
the  tables  of  Inferior  Oolite  shells ;  those  of  the  Gbreat  Oolite  are 
deferred  to  the  monograph  upon  that  subject. 

Note  on  No.  199,  Ptychomya  ?  Agassizii. 

At  pi.  11.  f.  3,  4  of  the  'Etudes  critiques  sur  les  MoUusques 
foesiles/  by  M.  L.  Agassiz,  is  an  imperfect  impression  of  an  ob* 
long  fattened  bivalve  shell  to  which  is  affixed  the  new  generic 
appellation  Ptychomya^  but  no  account  is  given  of  the  locality  or 
geological  formation  to  which  it  belongs ;  the  figure  is  founded 
upon  a  single  impression.  M.  Agassiz  has  not  ventured  to  de- 
fine the  genus,  and  in  his  introduction  mentions  that  M.  D^Or- 
bigny  considers  it  to  be  a  Crassatella,  to  which  genus  M.  Agassiz 
remarks  it  has  no  external  resemblance. 

Having  long  possessed  specimens  of  a  small  shell  which  ex- 
hibits the  extmial  characters  of  Ptychomya,  and  as  two  of  the 
specimens  are  in  a  condition  nearly  perfect,  I  have  ventured  to 
record  the  little  information  thus  acquired  with  the  impression, 
that  although  meagre  and  imperfect,  it  should  not  be  withheld 
when  the  object  of  investigation  is  obscure  or  unknown;  never- 
theless the  present  note  would  not  have  appeared  but  for  the 
necessity  of  affixing  a  gmeric  name  in  m^  Tables  to  the  little 
shell  in  question.  The  high  degree  of  critical  acumen  displaced 
by  the  talented  author  of  the  '  j^tudes,'  together  with  the  just 
confidence  which  he  shows  in  the  accuracy  of  his  own  observa^ 
tions  and  deductions  when  controverted  by  others,  rendered  it 
probable  that  the  generic  value  which  he  had  claimed  for  this 
obscure  form  would  eventually  be  found  to  be  justified;  the  pre- 
sent species  therefore  became  an  object  of  interest  upon  the  dis- 
covery that  it  could  scarcely  with  propriety  be  assigned  to  any 
other  known  genus. 

Ptychomya  ?  Agassizii.  PI.  11.  fig.  6. 
Figure  suborbicular  and  flattened ;  umbones  straight,  small, 
pointed  and  mesial ;  the  substance  of  the  shell  thick ;  the  lunyle 
mdistinct  or  very  slightly  excavated ;  the  hinge-Une  posteriorly 
straight  or  slightly  curved  and  sloping  obliquely;  the  ventral 
border  rounded,  the  surface  with  about  fourteen  rounded,  broad 
but  depressed  costs,  which  are  curved  upwards  and  meet  the 
costse  of  the  opposite  side  upon  the  middle  of  the  shell  forming 
an  angle,  the  points  of  junction  of  the  several  costs  being  upon 
a  line  passing  obUquely  from  the  umbo  to  the  antero-ventral 
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border ;  the  coste  are  crossed  by  verj  fine,  closely  arranged  encir- 
cling strise  or  lines ;  the  hinge  is  without  teeth.  Height  3  lines, 
breadth  3  lines. 

The  impression  figured  by  M.  Agassiz  has  a  much  more  ob- 
long or  transverse  figure,  bemg  much  lengthened  posteriorly ;  it 
is  also  rather  imperfect  or  truncated  at  that  extremity ;  the  angle 
of  the  costse  is  placed  much  more  anteriorly  than  in  our  species, 
but  inclines  like  the  latter  to  the  antero- ventral  border ;  the  costse 
are  likewise  more  narrow  and  numerous.  Considering  the  flat- 
ness of  the  valves  and  their  thickness,  it  would  appear  that  the 
mollusk  was  shielded  rather  than  inclosed  by  them ;  the  valves 
would  appear  to  have  been  open  all  round  except  at  the  ligament ; 
the  character  of  this  latter  organ  must  for  the  present  remain 
doubtful,  as  no  trace  of  a  lamina  for  its  attachment  is  visible. 
Our  present  imperfect  definition  of  the  genus  Ptychomya  there- 
fore will  be  as  follows : — Shell  equivalve,  suborbicular  or  oblong 
and  transverse,  flattened,  thick ;  umbones  small,  straight,  flat- 
tened ;  hinge-line  posteriorly  straight  or  slightly  curved ;  valves 
open  all  round ;  surface  with  numerous  curved  ribs  meeting  at 
an  angle,  whose  apex  is  directed  towards  the  umbo ;  the  costse 
are  covered  with  numerous,  closely  arranged,  concentric  strise  or 
lines.     Hinge  edentulous. 

Of  the  fossil  Myada^  Goniomya  is  the  only  one  which  resem- 
bles it,  but  in  that  genus  the  costse  meet  at  an  angle  inclined  in 
an  opposite  direction  to  Ptychomya;  the  surface  has  similar  fine 
concentric  lines,  but  here  the  resemblance  appears  to  cease. 

The  true  position  of  our  genus  in  the  molluscous  tribes  must 
therefore  remain  in  abeyance ;  the  smallness  of  the  object  and 
hardness  of  the  investing  stone  are  formidable  obstacles  in  the 
way  of  further  information  to  be  obtained  from  it. 

EXPLANATION  OF  PLATE  IL 

Fig.  1.  Turbo  elaboratus. 

—  2.  Solarium  Cotswoldia, 

—  2  a.  The  same  magnified. 

—  3.  Chemnitsia  gracilis. 

—  4.  CtervilUa  aurita. 

—  6.  Opis  gibbosus. 

—  5  a.  The  same  magnified. 

—  6.  Ptychomya  AgassizU. 

—  6  a.  The  same  magnified. 

—  7.  Corbis  aspera. 

—  8.  Tancredia  donactfbrmis. 

—  9.  Taneredia  extensa. 

—  9  a.  Interior  of  the  same. 

—  9  b.  Magnified  view  of  the  hinge. 

—  10.  Taneredia  truncata. 

The  two  latter  species  pertain  exdusively  to  the  Great  Oolite. 
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Tabular  List  of  Fossils. 


Genut. 


Species. 


Authority. 


5-t 


III 

211 


III 


ni^ota 

nitida  

inoniAta 

retifera 

pltlllfOttUlB       ••< 

scalaris     

alta 

ffranulata...  [sis. 
Leckhamptonen- 

acuta 

Brodiei 

dathrata      


Sow.  Min.  Con. 
Deslongchamps 

new  gp 

new  sp 

Dealongchamps  , 
Sow.  Bun.  Con. 

new  sp .., 

new  sp , 


\2*. 
13. 


13*.  .. 

14.  Pileolus 

15.  ., 

16.  Nerita  .. 

18.  

19. 


„.{ 


Blotii   

tricarinata    .. 

minutissima 

laevis    

plicatus    .... 
costata     .... 

pnlla    

minuta     ..... 
tumidula  .... 


17. .. 

43.  .. 

20.  Naticella 
50.  Natica  .. 
52. .. 


cassidiformis    ... 

lineata 

decussata     

addncta    

macrostoma?  ... 
[sis, 
Leckhamptonen- 

Gomondii    

sulcosa     

Lyellii 

heliciformis 

Isevigata  


new  sp 

Deslongchamps  ... 

new  SI) 

Sow.  Min.  Con. ... 

(Emarginula) 
Deslonj^hamps  ... 
Emarginula,    Sow. 

Min.  Con. 

new  sp 

Sow.  Min.  Con.  ... 
Sow.  Min.  Con.  ... 
Phil.  Geol.  York.  . 

Roemer    "1 

Sow.Min.Con....  J 
Natica,  Phil.  Geol. 

York. 


newsp 

new  sp 

Natica,  Goldfuss.. 
Phil.  Geol.  York. 
Roemer  and  Gold- 
fuss. 


funata [lata. 

(}uatemo-cmgil- 

Imeata 

nana    

elaboratus 
capitaneus 
prmceps  ... 
Cheltensis 
varicosus... 
nodosus   ... 


newsp 

new  sp 

Nerita,  Archiac  ... 
Nerita,  Archiac   ... 

newsp 

Nerita,  Sow.  Min. 
Con. 

Goldfuss 

newsp 

new  sp 

newsp. 

newsp 

Gk)ldfuss 

Roemer    


new  sp 

newsp 

Sow.  Min.  Con. 


37 


17 


17 


h2 
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Genua. 


na 

45. 

48.  Trochotoma 


46. .... 

47. .... 

49. .... 

5I.Natica   .... 

54.  PhasianeUa 

55.    .... 

55*, .... 

56.  Acteonina  ... 

57. 

58.^ 

59.  Cylindrites  . 

60. 

61. 

62. 

63. 

64.  Chemnitzia  . 

65. 

98. 

99. 

66.  Ceritella,ii.g. 
99*..Chemi^tzia 

67.  Ceritella    ... 

69.  Scalaiia 

70.  Solarium    ... 

71. 

72. 

73. 

74.  Eulima  

75.  Rissoa    

76.  Bissoina 

76*. ..... 

77.  Cerithiiftn... 

78. •. 

79. 

80. 

81. 


Species. 


monilitectus 
bi-cingendu8 
altemans .... 
gemmatus    [tus. 
cingillato  -  serra- 

pileus   

infundibuliformis 
funata 


laevigata 
calix 


carmata    

depressiuBCula . 

fiinata 

canaliculata.... 
acutiuscula  .... 
turbiniformis  . 
subangulata     • 

tumidula 

ovata 

glabra  

attenuatus    .... 

gradus      

mamillaris    .... 
tabulatus 
biUbifonnis  .... 

nitida   

elegans 

procera?  

gracilis 

sculpta 

turns    

tumidula 

G^gmea    ....... 

^tswoldiK .... 

diadema   


paryula.. 
Isevis.... 


obliquata . 
obtusa  .... 


Phil.  Geol.  York. 

new  sp. 

new  sp 

new  sp 

new  sp 

new  sp 

new  sp 

new  sp 


Authority. 


5-1 


new  sp. 

Solarium,  Phillips; 

T.  affinis,  Deslong- 

champs. 

new  sp 

new  sp 

new  sp 

new  ^ 

new  sp. 

new  sp 

new  sp 

new  sp 

new  sp 

Acteon,  PhiUips 

new  sp 

new  sp 

new  sp 

new  sp 

new  sp 


new  sp 

new  sp.     [champs, 
Melania,  beslong- 

new  sp 

new  sj).     [champs 
Melania,  Ueslong- 


new  sp ;..... 

new  sp. 

new  sp 

new  sp 

new  sp 

new  sp 

new  sp 

Sow.  Min.  Con.  ... 
Rissoa,  Sow.Min.C 

new  sp 

new  sp 

new  sp 

new  sp 

new  sp 

new  sp 
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Genus. 


82.  Cerithium 

83. .... 

84. .... 

85. .... 

86. .... 

87. .... 

88. .... 

89. .... 

90.  NerbiBa  • 

91. .,.. 

92. .... 

93. .... 

94. .... 

95, .... 

96. .... 

97. .... 

100.  Fasus?     . 

101.    .... 

loir — .... 

102.  Rostelkria. 

103. . 

104. . 

105. . 

106. . 

107.  Serpnla 

108.    . 

108». . 

109' 

109.  Nautilus  ... 

110.  Ammonites 

111.  Echinus  ... 

112.  Pygaster  ... 

113.  Ci&ris 

114. 

115. 

116.  Acrosalenia 

117.  Cidarites... 

118. 

119.  Nudeolites 

121.  Lima    

122. 

124. 

128. 

129. 

123. 

125. 

126. 

130. 

13Q»^ 

134.  Pecten 


Bnmtrntana?  . 
adcula?   


Species. 


cannatus 

ofoliquatus    

carino-crenatus 

unicomis 

simplex    

spinigera  ........ 

solida 


Belemnites  Undetermined . 


lineatus    

Undetermined. 


germmans  .... 
patelliformis  . 
subangularis  . 
Undetermined, 
coronatus  .... 
Hoffmanni  .... 
crenularis  .... 
Undetermined, 
clunicularis  •••. 

punctata  

duplicata 

notata  

lunularis  

Ueviuscula  .... 
squamicosta.... 
pucata 


punctatilla  . 
minutissima. 
clathratus    . 


Authority. 


new  sp.  , 

new  sp.  , 

new  sp.  . 

new  sp.  . 

new  sp.  . 

new  sp.  , 

new  sp.  . 

new  sp.  . 
Archiac? . 

Archiac  , 

new  sp.  . 

new  sp.  . 

new  sp.  . 

new  sp.  . 

new  sp.  . 

new  sp.  . 

Roemer  . 

new  sp.  i 
new  sp. 

new  sp.  . 

new  sp.  . 

new  sp.  , 

new  sp.  . 

new  sp.  , 

new  sp.  . 


Buckman., 


Sow.  Min.  Con. 


Phil.  Geol.  York. 

Agassiz 

Goldfuss 


Goldfuss 
Goldfuss 
Goldfuss. 


Goldfuss 

Goldfuss 

Sow.  Min.  Con. 

Goldfuss 

Deshayes 

Goldfuss ... 

Buvignier    

new  sp 

new  sp 

new  sp 

new  sp 

Roemer 
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Speciea. 


Authority. 
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134*. 

135.  Pecten 

131. 

130*».  Lima   ... 

136.  Pecten 

137. 

138.  Hinnites  ... 
139. 

140.  

139*. 

141.  Plicatula  ... 

142.  Placuna?... 

143. ?  

144. -?  

145.  Mytilus    ... 

146. 

147. 

149, 

148. 

150. 

151.  Dreissena... 

152.  Gervillia  ... 

153.- 

154. 

155. 

156. 

157.  Pema  

158.  Gervillia  ... 
158*. 

159.  Pteropema 

160.  Pinna  

161. 

164.  Hiatella  ... 
166.  Myoconclia 

163.  Ostrea 

163*. 

168.  Opis 

169.-—    

170. 

171. 

172.  Trigonia  ... 

173. 

174. 

175. 

176. 

177. 

177*. 

178.  Corburella . 


variety?  of  above. 

lens  

vimineus , 

ovalis   

Undetermined... 
lineolatus......... 

sepultus   

comptus 
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72 


32 


velatus     [valve) 


Sow.  Min.  Con.  ... 
Sow.  Min.  Con.  ... 
Plagiostoma,  Sow, 
[Min.  Con 

new  sp 

new  sp 

Spondylus,    Gold- 
fuss. 
Spondylus,  Goldf. 


Con. 


tuberculatus  (left  Spondylus,  Goldf. 

elongata  

jurensis    

armata.... 

eomplicata  .... 
pectmatus    .... 

striatulus 

pulcher 

cuneatus 

subreetus 

crenatus   

lunularis 

tortuosa   

lata  

aurita   

costatula 

IsevijHita  

mytuoides    .... 

ovata    

compUcata   .... 

gibbosa 

cuneata    

hastata     

interlineata  .... 

crassa  

costata 

Undetermined . 
Moreausius  .... 
angustatus  .... 

elongatus  

gibbosus  

davo-costata   . 

lineolata  

angulata 

striata  

costatula  ....... 

costata 

tuberculosa  .... 
curtansata    .... 


new  sp. 
Roemer 

Plicatula,  Goldfiiss 
new  sp.    . 
Sow.  Min 

Goldfuss 

Goldfuss...     [Con. 
Modiola,  Sow.  Min. 

new  sp 

new  sp 

new  sp 

Gastrochaena,  Phill. 

Phillips    

new  sp 

Deslongchamps  ... 

new  sp 

Goldfuss...     [Con. 
Avicula,  Sow.  Min. 

Buckman 

new  genus  and  sp. 

PhiUips    

new  sp 

new  sp 

Sow.  Min.  Con.  ... 
Sow.  Min.  Con.  ... 


Buvignier    

new  spt    

new  sp. 

new  sp 

new  sp 

Agassiz    

Sow.  Min.  Con.  .. 
Sow.  Min.  Con.  .. 

new  sp 

new  sp 

new  sp 

Corbuia,  Phillips.. 
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Genus. 


181.  Gknbnla 


179. 
180. 
183. 
183. 
186. 
187. 
188. 
189. 
190. 
184. 
191. 


192. 
193. 
194. 
196. 
196. 
197. 
198. 
199. 

200. 

201. 
202. 
203. 
215. 
204. 
208. 
205. 
206. 
207. 
209. 
210. 
211. 
212. 
213. 
214. 
216. 
217. 
218. 
219. 


Cjpricardia 


Species. 


inyolata 


Cardium  < 


Spb« 


Venus  . 


imbiicftta 

depressa  

oordiformif > 

ailiqna 

cordiforme  

Ifevigatuni    ...... 

cognatom  [turn, 
punctato  -  Btria- 
granalatam  .. 
semicostatum 
Madridi   


GoldfuBS,     ftriata, 
Buckmai^ 

new  sp 

Phillips    

Deshayes 

new  sp 

new  sp.    •• 

new  sp 

Phil.  Geol.  York. 


220.  Arcomya ... 

221.  Myopsis  . 


trapeziformis   . 

cnrvirostns  ••.. 

Suevica 

Cytherea...picta 

Astarte excavate  

quadrate 

bullate 

Ptychomya  Agassizii 

r  depressa  

***\  sulcato-striate . 

Menkei    

detrite 

formosa   

orbicularis 
Ludna lyrate 

despecte 
Coibis.l....aspera 

ovalis 

Inrigatus. 
Psammobia  Iteiogate 
Mactromya 
Panopaea?  . 
Tancredia  . 

Nucula    ... 
Ceromya ... 

Macrodon  . 
Goniomya  . 


^lobbsa.. 

delicatissima 

donaciformis 

sulcate 

variabilis  ..... 
concentrica  .. 

striate  

Hirsonensis .. 
literate 


oblonga 
punctate 


new  sp 

new  sp 

new  sp 

Cardium,  D'Arch. ; 
Cardium  incer- 
tum,  Phillips. 

Roemer   

new  M) 

Goldfuss 

new  s] 

Sow. 


Authority. 


Con. 

new  sp •••. 

new  sp 

new  sp 

Goldfuss 

Roemer   

Unio,  Dunker... 
Goldfuss 


new  sp 

Sow.  Min.  Con.  .. 

PhilUps    

Phillips    

new  sp 

PhiL  Geol.  York. 


new  sp 

Phil.  Geol.  York. 

Agassis    «•. 

new  sp 

new  sp 

new  sp 

Sow.  Min.  Con.  . 
Isocardia,  S.  M.  C. 
Cardite,  S.  M.  C.  . 
Cucullsea,  D'Arch. 
Mya,    Sow.    Min. 

Con. 
Sanguinolaria, 

Buckman. 
Sanguinolaria, 

Buckman. 


inf.  Ool. 

Leck- 

haniptoo. 

InCOol. 
Miochin- 
hampton. 

Or.  Ool. 
Minchin. 
bampton. 
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Genus. 


222.  Myopsis  ...  dilata 


Species. 


Authority. 


Mi 


•3.S  § 
•555 


159 


•223.  Area     

225. 

2      

224. 

250.  Modiolarca 
226.  Cucullsea... 

227. 

228. 

229. 

230. 

231. 

233. 

249. 

248. 

248*. 

234.  Lithodomus 

235.  Trichites  ... 

236.  Terebratula 

237. 

238. 

239. ...... 

240. 

241. 

241*. ...... 

242. 

243. 

244. 

246. 


puldura    *• 

kta  

trieulcata 

rudiuscula    

ovata    

elongata  

dense  granulata 

amoena 

cucullata 

elongata  

triangularis?    .. 


bipartita  .... 
funiculosa? 
obliqua     ... 
attenuatut 
nodosus    ... 


simplex    

plicata 

nmbria     

resupinata? 

omithocephala? 


Mya,Phill.;Sangui- 

nolaria,  Buckm. 

Sow.  Min.  Con. ... 

Dunker    

Goldfiiss 

new  8p 

Area  ovata,  Buckm 
S.  M.  C.,notPhilL 

new  sp 

new  sp 

Area,  Goldfiiss  . 
Phil.  Geol.  York. 
Phil.  Geol.  York. 

new  sp 

new  sp 

Area,  Goldfuss    ... 

new  sp 

new  sp 

Lycett,  Ann.  Nat. 
Hist.  1850. 

Buckman 

Buckman 

Sow.  Min.  Con.  ... 
Sow.  Min.  Con.  •. 
Sow.  Min.  Con.  ... 

new  sp 

new  sp 

new  sp • 

newsp ■ 

new  sp ••• 

new  sp 


128 


®s. 


62 

• 


184 


146 


69 


Notes  and  Descriptions  of  New  Species* 

2.  Patella  inomata ;  ovate,  smooth ;  apex  pointed,  moderately 
elevated,  subcentrical,  but  posterior  and  inclined  slightly  forwards. 
The  Great  Oolite  shells  are  rather  more  elevated  and  pointed. 

4.  P.  retifera ;  ovate^  costated  and  cancellated ;  C08t«e  numerous 
and  unequal,  crossed  by  numerous  encircling  lines ;  apex  moderately 
elevated,  posterior,  but  inclined  forwards. 

10.  Emarginula granulata \  ovately  globose;  apex  curved  poste- 
riorly ;  costse  numerous,  very  fine,  vrith  others  still  more  delicate  alter- 
nating, and  rendered  granular  by  transverse  encircling  lines. 

\\.  E,  Leekhamptonensis ;  ovial,  depressed ;  apex  posterior  ;  costse 
large,  rounded  and  tuberculated  where  crossed  by  encircling  lines ; 
costae  twenty-six  in  number. 

5.  Fissurella  Brodiei;  figure  a  lengthened  oval,  rather  depressed 
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apex  subcentral ;  costae  about  forty-two,  large;  nearly  equal,  crossed 
by  numerous  encircling  lines. 

13*.  Rimula  mtnutissima;  almost  microscopic,  conical;  apex 
cuired;  ribs  radiating,  rounded,  numerous,  closely  arranged,  in- 
dented by  encircling  striae  ;  under  surface  nearly  orbicular. 

1 7.  Merita  cassidi/ormis ;  subhemispherical,  angulated ;  spire  dis- 
coidal ;  an  elevated  smooth  encircling  carina  divides  the  body-whorl 
into  two  portions,  the  upper  of  which  is  flat  and  has  a  few  fine  encir- 
ding  lines ;  on  the  lower  portion  the  lines  are  larger,  rounded  and 
closely  arranged. 

43.  N.  lineata ;  very  obUque ;  spire  of  several  whorls,  not  elevated 
and  nearly  concealed  ;  surface  with  numerous  very  fine  longitudinal 
radiating  lines. 

53.  Natica  Leckhamptoneiisis ;  spire  elevated,  whorls  convex,  the 
last  enormously  expanded,  upper  surface  of  the  whorls  rounded  and 
sulcated ;  aperture  very  effiise,  orbicular.  Only  casts  known.  A  gi- 
gantic species. 

23  &  27.  Monodonta  heliciformis  and  M.  Usvigata ;  these  shells 
are  smooth  and  depressed  ;  they  have  the  tooth  of  Mofiodonta,  but 
are  without  any  basal  sulcus  or  umbilicus ;  they  will  appear  in  the 
Great  OoHte  monograph  under  the  new  generic  name  Aloatoma, 

26.  Delpkinula  quatemo'cingillata  ;  subglobose  ;  spire  of  several 
whorls,  angulated ;  longitudinal  costae  large,  elevated,  rather  angular, 
impressed  by  numerous  transverse  lines ;  umbiHcus  costated ;  aperture 
orbicular. 

25.  lAttorina  nana ;  small,  smooth,  thick  ;  spire  elevated ;  whorls 
few,  convex,  narrow ;  aperture  rather  small. 

9.  Emargimda  alt  a ;  shell  much  elevated,  compressed  laterally  ; 
apex  curved  posteriorly,  the  convex  side  beneath  the  apex  having 
narrow,  simple,  smooth  elevated  ribs,  of  which  the  middle  one  is  the 
most  prominent ;  there  are  also  slight  traces  of  smaller  oostae  upon  the 
flattened  sides  of  the  shell ;  the  height  exceeds  the  length  of  the  aper- 
ture: rare. 

30.  Turbo  elaboratus ;  ovate ;  spire  elevated,  whorls  five,  sUghtlv 
convex  and  angulated ;  surface  above  the  angle  smooth,  horizontal, 
or  even  slightly  concave,  encircling  ribs  numerous,  elevated,  crossing 
nmnerous  longitudinal  elevations  or  costae,  which  are  indistinct  upon 
the  last  volution  ;  aperture  oval,  its  length  rather  more  than  half  of 
the  entire  shell.     Axis  1 1  lines :  rare. 

33.  Turbo  Cheltemis ;  small ;  spire  elevated,  whorls  five,  convex, 
nodulated,  nodules  in  four  rows,  about  sixteen  in  a  volution,  the  no- 
dules of  each  row  connected  by  an  encircling  line ;  nodules  large,  di- 
minishing in  size  upwards  in  each  successive  row ;  length  ^th  of  an 
inch. 

34.  Turbo  varicosus ;  turreted,  whorls  six,  convex,  each  with  four 
encircling,  rounded  and  smooth  costae  crossing  about  eight  large  lon- 
gitudinal elevations,  which  pass  rather  obliquely  from  left  to  right. 
Axis  2  lines. 

37.   Trochus  bi-cingendus ;  elevated,  whorls  rather  concave,  with 
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two  encirding  nodose  ribs^  one  at  each  margin  of  the  whorU  and  thre* 
mesial  circles  of  nodules. 

38.  Trochus  altemans ;  moderately  elevated  and  costated,  three 
nodulated  cost®  upon  each  whorl,  the  middle  one  the  smallest. 

40.  Trochus  cingillato^errattu ;  whorls  few,  bicarinated,  the  lower 
carina  much  the  larger,  the  intermediate  space  concave  with  smaU 
serrated  circles  of  ribs ;  the  carinae  are  longitudinally  serrated. 

41.  Trochus  pileus ;  very  elevated ;  whorls  few,  concave,  with  lon- 
gitudinal elevations  united  at  the  base,  and  overwn^ping  the  upper 
portion  of  the  succeeding  whorl,  base  discoidal. 

42.  Trochus  infundibuliformis ;  figure  a  low  cone  above,  discoidal 
beneath  ;  whorls  three  or  four,  flattened,  with  numerous  obscure  lon- 
gitudinal wrinkled  lines. 

41  &  42.  These  two  remarkable  species  are  placed  provisionally  in 
the  genus  Trochus ;  it  is  probable  however  that  they  will  ultimately 
be  erected  into  a  new  genus. 

44.  Pleurotomariafunata ;  elevated ;  whorls  five  or  six,  convex 
above,  but  rather  flattened  at  the  sides,  with  numerous  equal,  closely 
arranged  angular  encircling  ribs  decussated  by  fine  longitudinal  lines. 
Fascia  of  the  sinus  broad,  striated  longitudinally,  with  an  encircling 
elevated  line  bounding  it  upon  each  side. 

45.  Pleurotomaria  Itevigata ;  discoidal ;  whorls  five,  smooth, 
slightly  convex ;  fascia  of  the  sinus  narrow,  forming  a  slightly  convex 
band  ;  base  smooth  and  discoidal. 

46.  Trochotoma  carinata;  moderately  elevated,  acuminated; 
whorls  narrow,  numerous,  anWated,  rendered  concave  both  above 
and  below  by  an  elevated  and  acute  carina ;  the  first  three  or  four 
whorls  have  closely  arranged  encircling  striae  crossed  by  others  longi- 
tudinal, but  the  larger  whorls  are  pertectly  smooth,  or  have  only  me 
oblique  lines  of  growth ;  the  carina  is  formed  by  two  parallel  lines ; 
the  base  is  widefy  and  deeply  excavated ;  height  ^ths  of  the  basal 
diameter:  rare. 

47.  Trochotoma  depressiuscula ;  depressed;  whorls  five,  narrow 
and  angulated ;  ribs  t^low  the  angle  three,  above  more  numerous ; 
upper  surface  of  the  whorls  concave,  lower  flattened  ;  base  striated, 
excavation  large,  not  deep ;  height  half  the  basal  diameter  :  rare. 

49.  Trochotoma  funata ;  elevated,  acuminated,  nearly  smooth ; 
whorls  convex,  their  lower  portions  flattened,  with  numerous  encir- 
chng  granulated  ribs,  faintly  traced,  basal  excavation  contracted. 
Height  about  equal  to  the  basal  diameter. 

51.  Natica  canaliculata ;  ventricose;  spire  elevated ;  whorls  five, 
acute,  flattened  at  their  sides,  their  upper  surfaces  deeply  channeled, 
the  angle  of  the  whorls  slightly  tumid ;  aperture  obliquely  ovate ;  axis 
imperforate,  last  whorl  very  large  and  tumid ;  axial  diameter  1  inch 
4  hues,  transverse  1  inch. 

54.  Phasianella  acutiuscula ;  ovate  ;  spire  small,  acute,  with  four 
very  narrow  rather  convex  whorls,  whose  upper  borders  are  disunited 
from  the  preceding  whorls ;  body-whorl  much  expanded  and  globose ; 
aperture  large,  frds  the  axial  length ;  axis  5  lines,  transverse  diameter 
4  lines. 
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55.  Phadtmella  turhiniformU ;  ovate,  acute  ;  whorls  five  to  six, 
convex,  narrow,  last  whorl  large,  ventricose ;  aperture  large,  oval,  ob- 
lique, its  length  a  little  exceeding  half  of  the  axial  and  f  ths  of  the 
transverse  diameter. 

55*.  Phasianella  eubangulata  ;  ovate,  lengthened ;  spire  pointed  ; 
whorls  rather  convex,  few,  body-whorl  large,  ovate,  subangulated  in  the 
middle ;  aperture  elongated  and  oblique,  its  length  equal  to  the  trans- 
verse and  f  ths  that  of  the  axial  diameter  of  the  shell. 

57.  Aeteonina  ovata ;  ovate  ;  spire  of  moderate  elevation,  consist- 
ing of  four  flattened  whorls,  last  whorl  subcylindrical,  large ;  aperture 
lengthened,  obhque ;  axis  1 1  lines,  breadth  6  lines. 

56.  Aeteonina  tumidula ;  spire  small ;  body-whorl  very  large  and 
tumid ;  aperture  expanded  anteriorlv  ;  axis  6  lines,  breadth  4  Imes. 

59.  Cylindritee  attenuatue ;  comco-cylindrical ;  spire  short,  acute, 
of  six  whorls,  which  are  very  narrow  and  acute  at  their  upper  borders ; 
body-whorl  flattened  and  attenuated  towards  the  base ;  length  8  lines, 
breadth  4  lines. 

60.  Cylindrites  gradue ;  cylindrical,  elongated ;  spire  elevated ; 
whorls  five  to  six,  step-like,  but  slightly  rounded  at  the  angles,  the 
lower  portions  of  the  whorls  perfectly  flat. 

The  above-named  two  species  of  Cylindrites  have  elevated  spires ; 
those  which  follow  have  sunk  spires,  but  exposed,  the  upper  edges 
of  the  whorls  being  visible ;  the  apex,  which  usually  comprises  the 
first  two  or  three  volutions,  forms  a  Idnd  of  mamillary  tubercle  ele- 
vated above  the  depressed  edges  of  the  other  whorls  except  the  last. 
They  cjonstitute  two  very  distinct  sections. 

62.  Cylindrites  tabulatus ;  conico-cyUndrical,  vertex  lai^e,  but  Httle 
depressed ;  whorls  numerous,  centre  slightly  mamillated  and  elevated ; 
the  figure  b  tuberose  and  the  vertex  unusually  lai^e. 

61 .  Cylindrites  mamillaris ;  conico-cyHndrical,  elongated ;  sides  of 
the  body-whorl  flat,  its  upper  edge  acute ;  the  inner  whorls  have  their 
upper  flat  surfaces  visible,  the  first  two  or  three  of  which  are  elevated 
into  a  rounded  or  mamillary  process.  This  nearly  resembles  a  Great 
OoHte  species,  but  it  is  less  elongated,  and  the  vertex  is  more  de- 


63.  Cylindrites  bulbi/ormis ;  very  short  or  tun-shaped,  the  upper 
surfiEu^  wide  and  flattened,  but  the  apex  rises  a  little ;  axis  4  lines, 
transverse  diameter  5  lines. 

64.  Chemnitzia  nitida ;  small,  smooth  ;  whorls  five  to  six,  convex, 
body-whorl  large,  oval,  aperture  oblique ;  length  ^  inch. 

65.  Chemnitzia  elegans ;  subcylindrical,  smooth  ;  whorls  nume- 
rous, convex,  but  short,  their  breadth  exceeding  their  length ;  the 
body-whorl  is  symmetrical  and  not  enlarged;  apex  unknown;  length  of 
fragment  3f  inches,  in  which  only  the  fi)ur  last  whorls  are  preserved. 

99.  Chemnitzia  gracilis ;  spire  excessively  lengthened  and  acumi- 
nated ;  whorls  very  numerous,  flattened  or  very  slightly  convex,  longer 
than  wide,  sutures  marked,  aperture  ovately  elonc^ted,  pointed  ante- 
riorly ;  length  7  inches,  diameter  of  last  whorl  6  unes. 

Ceritella,  a  genus  related  to  Cerithium,  which  will  be  illustrated 
in  a  forthcoming  monograph  on  the  Testacea  of  the  Great  Oolite. 

Digitized  by  VjOOQ IC 


80  Mr.  J.  Lycett  on  FosM  Sheik  from  the 

66,  Ceritella  sculpta ;  small,  turreted  ;  whorls  few,  long,  nearly 
flat,  each  with  three  encircUnff  striae,  equidistant ;  the  hody-whorl  haa 
six  strise  besides  numerous  omers  closely  arranged  at  the  base. 

67.  Ceritella  tumidula ;  small,  smooth,  mudi  lengthened ;  whorls 
flattened,  but  slightly  tumid  at  their  upper  junctions,  body-whorl 
symmetrical ;  length  f  inch. 

69.  Scalaria  pygmea  \  shell  minute;  whorls  seven,  globose,  the 
last  whorl  much  enlarged  ;  costse  eight  in  a  volution. 

70.  Solarium  Cotewaldue ;  depressed,  both  upper  and  under  sur- 
faces nearly  equally  concave ;  sides  rather  flattened,  but  with  the  bor- 
ders rounded  and  furnished  with  numerous  longitudinal  elevations  or 
nodules,  twenty-eight  upon  the  lower  and  twenty  upon  the  upper 
border  of  the  last  volution ;  the  entire  surface  has  numerous  narrow, 
crenated,  encircling  costse,  crossed  by  very  fine  longitudinal  lines  not 
always  distinct ;  costse  upon  the  sides  of  the  last  whorl  about  fourteen. 

74.  Eulima  parvula ;  minute ;  whorls  five,  convex,  body-whorl 
rather  lai^ ;  apex  obtuse. 

76*,  Rieeoina  obtusa ;  spire  obtuse ;  whorls  slightly  convex,  six ; 
outer  lip  moderately  large ;  costse  numerous,  closely  arranged,  slightly 
curved  from  right  to  left. 

77  to  89  indusive.  CeritMum ;  the  descriptions  of  the  species  of 
this  genus  are  omitted  for  the  reasons  given  under  the  genus  Sola- 
rium,  as  are  likewise  of  Nerifuea  93  to  97  inclusive. 

101.  Fueua  obliquatue;  small,  subcorneal,  acuminated,  longitu- 
dinal ;  costse  about  nine  in  a  volution,  passing  obliquely  from  left  to 
right ;  base  with  several  large  encircling  strise,  but  the  costse  are  not 
continued  to  this  part. 

102.  Roetellaria  unicornis ;  spire  lengthened,  composed  of  many 
whorls,  whorls  costated,  the  costse  terminating  in  knobs  on  their  up- 
per portions;  costse  ten  in  a  volution,  indented  by  five  encircling 
strise ;  last  whorl  smooth,  with  a  single  piy)minent  carina,  having  an 
acute  and  elevated  spire  at  one  quarter  of  the  circumference  poste- 
riorly from  the  outer  lip ;  the  wing  single,  rounded,  curved,  slender 
and  produced^;  caudal  extremity  moderately  long. 

103.  Roetellaria  simplex ;  smooth  ;  whorls  long,  few,  convex ;  the 
spire  moderately  elevated ;  body-whorl  with  two  carinse,  the  upper 
one  the  lai^r,  and  forming  two  angles  in  its  course ;  caudal  extremity 
short.  Only  casts  have  been  procured,  but  they  are  well  characterized. 

104.  Rostellaria  epinigera ;  spire  elevated,  acute ;  whorls  few, 
each  with  seven  prominent  spines  or  spinous  ribs ;  body-whorl  spined 
above,  grooved  beneath;  wing  not  digitated  and  but  moderately  ex- 
panded ;  caudal  extremity  straight  and  moderately  long. 

105.  Rostellaria  solida ;  spire  turreted ;  whorls  6yey  angulated  by 
a  circle  of  elevated  longitudinal  spinous  ribs  crossed  by  hues  ;  body- 
whorl  with  a  single  carina,  beneath  which  are  several  deep  encircling 
grooves ;  wing  simple,  small,  proceeding  from  the  carina  ;  caudal  ex- 
tremity short. 

106.  Rostellaria  gracilis 'y  spire  lengthened,  smooth;  whorls  six, 
lengthened,  angulated,  the  angle  being  in  the  middle  of  the  whorl 
forming  an  acute  and  crenulated  carina ;  body-whorl  smooth,  with  two 
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carinie  and  large  digital  processes;  caudal  extremity  slender  and 
lengthened  ;  the  slender  form,  crenulated  carina  and  smooth  surface 
distinguish  it  from  R.  trifida.  Portions  and  casts  of  two  other  spe- 
cies of  Bostellarue  have  been  obtained,  but  not  sufficiently  perfect  to 
admit  of  being  described. 

107.  Serpula  Umgata ;  a  simple,  round,  smooth  spiral  tube,  the 
tube  being  rather  thick. 

101  *.  Fmus  ?  carino-crenatuf ;  shell  small,  fusiform ;  spire  of  four 
▼olutions,  keeled  and  striated ;  an  devated  carina  encircles  the  middle 
of  each  whorl,  its  edge  undulated  or  crenulated  ;  encircling  striae  cover 
the  whole  surface  of  the  shell,  and  there  is  an  indistinct  circle  of  no- 
dules upon  the  upper  portion  of  each  whorl  near  to  the  junction. 

127.  Natica  Gomondii;  small,  globose  ;  spire  small;  whorls  con- 
vex, narrow,  their  upper  margins  cinctured  with  a  narrow,  flat,  hori- 
lontal  area,  the  outer  edge  of  which  is  acute  :  rare. 

125.  LUnaplicata  ;  elongated,  narrow ;  costae  nine,  very  lai^and 
elevated,  rounded  and  imbricated. 

126.  Lima  cdata ;  auricles  very  large,  the  length  of  the  hinge-line 
beine  equal  to  that  of  the  longitudmal  diameter ;  anterior  auricle 
mu(£  fwded ;  ribs  numerous,  narrow,  regular  and  imbricated. 

130.  lAtna  punctatilla ;  shell  minute,  eibbose,  nearly  straight ; 
costce  about  twenty,  rounded,  large ;  interstitial  spaces  narrow  ;  sur- 
face of  the  costse  punctated  where  they  are  crossea  by  very  fine  lines. 

134*.  Possibly  a  variety  of  Pecien  clathratus  with  lai^^,  elevated 
encircling  ribs. 

130*.  Lima  minutissima;  oblique,  broad,  convex;  costae  fourteen, 
rounded,  smooth,  wider  than  the  interstitial  spaces,  nearly  evanescent 
upon  the  anterior  side. 

137.  Pecten  lineolatus ;  auricles  lai^,  striated ;  shell  ovate,  shghtly 
convex  ;  costse  very  minute,  numerous,  waved  and  granulated,  dege- 
nerating into  very  fine  lines  towards  the  ventral  border,  and  crossed  by 
encircling  lines,  very  fine,  and  arranged  in  the  closest  possible  order. 

138.  Hinnites  sepultus ;  suborbicular,  rather  irregular,  convex; 
anrides  unequal ;  costse  ten,  equal,  radiating,  waved^  small  and  cre- 
nulated, degenerating  towards  the  ventral  border  into  mere  lines ;  in- 
terstitial spaces  wide,  each  having  one  or  two  longitudinal  lines; 
length  ^  inch. 

141.  Plicaiula  eUmgata\  elongated,  rather  oblique  ;  oostie  longi- 
tudinal, waved,  very  fine,  closely  arranged,  rounded  and  scabrous, 
terminating  towards  the  tubular  border  in  a  few  tubular  spines. 

143.  Plaeuna  armata  ;  the  normal  form  is  that  of  curved  radiating 
lines  of  tubular  spines  Httle  elevated,  but  the  general  aspect  is  that  of 
irregular  elevated  confused  tubercles.  This  species  is  placed  under 
Plaeuna  merely  to  indicate  that  generically  it  agrees  with  the  shell 
called  Plaeuna  jureruis,  but  which  certainly  is  neither  h  Plaeuna  nor 
yet  an  Anomia,  to  which  latter  genus  it  has  sometimes  been  assigned ; 
its  true  place  must  remain  for  the  present  in  abeyance. 

144.  Plaeuna  1  complicata;  surface  covered  with  clusters  of  tu- 
bular spines,  depressed  and  confused,  producing  a  most  irregular  and 
nneven  surface. 
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148.  Myttlus  subrectus  ;  elongated,  smooth,  slightly  oblique,  ante- 
rior border  straight,  the  two  extremities  of  the  shell  attenuated ; 
hinge-line  lengthened,  straight. 

150.  Mytilus  crenatua;  thick,  oblique,  convex;  length  less  than 
twice  the  width  ;  striee  regular,  concentric,  deeply  grooved  upon  the 
back ;  a  single  depression  or  fold  (its  edge  acute)  passes  obUquely 
from  the  umbo  to  the  antero-ventral  border ;  hinge  straight,  mode- 
rately long. 

151.  Dreissena  lunularis ;  smooth,  anterior  border  straight  or 
slightly  concave,  posterior  side  curved,  umbones  pointed,  terminal, 
longitudinal  ridge  acute,  anterior  diameter  through  both  valvet  equal 
to  the  breadth. 

1 52.  Gervillia  tortuosa  ;  this  shell,  the  Gastrockcena  tortuosa  of 
Philhps,  belongs  to  a  very  remarkable  section  of  the  Gertdlli€e,  of 
which  G.  Hartmanni  and  G.  Monotia  are  likewise  examples ;  they  are 
tortuous,  very  inequivalve,  the  right  valve  being  more  or  less  concave, 
its  borders  fitting  closely  to  the  undulations  of  the  convex  valve. 

154.  Gervillia  aurita  ;  equivalve,  smooth,  very  obhque,  both  the 
auricles  very  much  extended  and  acuminated,  the  entire  figure  being 
very  slender. 

156.  Gervillia  Uevigata^  smooth,  very  oblique;  anterior  auricle 
produced  and  rather  pointed,  posterior  moderately  large  ;  left  valve 
convex,  right  nearly  flat.  This  shell  is  more  obUque  than  G.  casta- 
tula,  and  wants  the  ribs  of  that  species. 

159.  JPteropema ;  a  group  of  shells  proposed  to  be  separated  from 
the  Gervillia  and  Penue,  to  both  of  which  genera  they  possess  affi- 
nities, combined  with  the  external  form  of  Avicula.  A  species  very 
nearly  alUed  to  our  P.  gibbosa  is  abimdant  in  the  Great  OoUte  ;  our 
shell  however  is  more  convex  and  oblique. 

161.  Pinna  hastata ;  spear-shaped,  compressed,  lines  of  growth 
waved  and  strongly  marked  ;  lines  longitudinal,  deUcate,  waved  and 
closely  arranged,  crossed  by  others  more  distinct. 

164.  Hiatella  interlineata ;  subquadrate  ;  anterior  side  rounded, 
posterior  straight  and  truncated ;  costae  transverse,  large,  few,  ele- 
vated, forming  an  angle  upon  the  back  of  the  shell ;  the  interstitial 
spaces  have  numerous  encircling  very  fine  lines. 

169.  Opis  anffustatits;  narrow,  elongated,  extremely  convex,  for- 
nicated ;  lunule  large,  posterior  depression  cordate,  large  and  deep, 
with  a  wide  longitudinal  sulcus  posterior  to  the  carina  ;  ribs  concen- 
tric, closely  arranged,  posterior  side  with  densely  arranged  fine  trans- 
verse lines ;  carina  moderately  elevated  and  impressed  by  the  costee ; 
umbones  narrow  and  incurved. 

171.  Opis  gibhoaus  \  subtrigonal  or  cordate,  convex,  anterior  side 
and  base  nearly  straight ;  umbones  large,  dorsal  carina  obtuse  and 
scarcely  elevated ;  costee  large,  both  upon  the  anterior  and  posterior 
side  ;  lunule  cordate  and  deep,  inner  margin  toothed.  The  nearly  glo- 
bose form,  nearly  obsolete  carina,  and  ribs  upon  the  posterior  side,  se- 
parate it  ^om  contemporaneous  species.  The  size  does  not  usually 
exceed  that  of  a  pea ;  with  increase  of  growth  it  becomes  more  trigonal. 

176.  Trigonia  costatula;  transversely  oblong,  anterior  side  trun- 
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catedy  flattened,  with  two  obscure  longitudinal  ridges  crossed  by  nu- 
merous lines ;  dorsal  ridge  nodulated,  but  little  elevated ;  dorsal  cost® 
disunited  from  the  carina,  numerous,  regular,  narrow  and  curved. 
With  advance  of  growth  the  anterior  transverse  hues  become  indi- 
stinct ;  the  dorsal  ribs  are  broken  in  their  anterior  portions  and  dis- 
placed^ forming  irregular  nodules;  this  change  commenced  when 
twelve  ribs  had  been  perfected,  but  the  Leckhampton  specimens  not 
having  that  number,  do  not  exhibit  it. 

177.  Trigoniay.'  costata ;  semiorbicular,  anterior  side  slightly 
concave,  with  a  single  deep  longitudinal  groove  and  numerous  trans- 
verse prominent  lines,  prominent  near  the  umbo,  but  becoming  fine 
and  indistinct  afterwards ;  area  lanceolate ;  dorsal  carina  narrow, 
smooth,  but  little  elevated ;  dorsal  costee  numerous,  closely  arranged, 
angular  and  narrow,  partially  broken  in  the  middle,  and  forming  an 
acute  angle  with  their  anterior  portions ;  at  the  middle  they  also  be- 
come slightly  nodulated. 

178.  Corburella,  new  genus. 

Gen,  Char,  Equivalve,  inequilateral,  transverse,  thin,  smooth ;  um- 
bones  small,  approximate,  posterior  side  attenuated  and  shghtly 
gaping,  anterior  side  more  convex  and  rounded ;  hinge  with  a  small 
depr^sed  subcorneal  cardinal  tooth  in  each  valve,  and  an  extended 
slightly  thickened  laminar  plate  forming  a  kind  of  anterior  lateral 
tooth  or  process;  muscular  impressions  faintly  marked,  scarcely 
visible. 

This  genus  differs  from  Corhula  in  being  equivalve,  and  in  the  cha- 
racter of  the  hinge,  the  teeth  are  much  smaller  and  not  hollowed  to 
receive  the  ligament ;  the  substance  of  the  test  is  thinner,  and  the 
muscular  impressions  much  more  faintly  marked.  The  Corbula  cur- 
tansata  of  Phillips  is  the  type  of  this  genus. 

179.  Corbtda  imbricata  ;  shell  suborbicular,  small,  slightly  longer 
than  wide,  imbricated  by  a  few  elevated  concentric  ridges  rising  over 
each  other ;  lunule  cordate,  excavated  ;  umbones  incurved :  the  largest 
specimens  attained  the  size  of  a  small  pea. 

177.  Trigoma  tuberculosa ;  ovately  trigonal,  depressed,  fornicated ; 
anterior  side  flattened,  transversely  striated;  carina  acute,  elevated 
and  crenated ;  ribs  regular,  curveS  and  tuberculated,  tubercles  ele- 
vated, obtuse,  very  closely  arranged,  their  upper  surfaces  flattened. 

184.  Cardium  semicostatum ;  ovately  convex,  rather  longer  than 
wide ;  umbones  prominent,  mesial,  incurved,  posterior  side  ribbed 
longitudinally ;  ribs  smooth,  rounded,  closely  arranged,  occupying 
about  one-fourth  of  the  surface  ;  the  remainder  smooth  in  the  adult 
state,  but  young  individuals  have  very  fine,  closely  arranged,  concen^ 
trie  striae. 

183"^.  Cypricardia  siliqua ;  transversely  elongated ;  umbones  small, 
anterior ;  lunge-line  very  long,  posterior  side  extended  and  attenuated, 
ventral  border  straight,  lines  of  growth  few. 

187.  Cardium  hevigatum ;  suborbicular,  smooth,  transverse,  mo- 
derately convex  ;  umbones  mesial,  incurved,  anterior  side  rounded, 
posterior  slightly  truncated,  ventral  border  rounded,  hues  of  growth 
few  and  obscure. 
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189.  Cardium  punetato^triatum ;  oblong,  transverse ;  nmbones 
anterior ;  anterior  side  short,  rounded,  posterior  lengthened  and  ob- 
liquely truncated,  ventral  border  curved;  strice  longitudinal,  nume- 
rous and  closely  punctated,  crossed  by  obscure  numerous  encircling 
lines  giving  the  surface  almost  a  scabrous  aspect ;  there  is  likewise  an 
obscure  oblique  posterior  longitudinal  keel,  posteriorly  to  which  the 
surface  is  much  more  depressed. 

195.  Cytherea  picta;  suborbicular,  rather  longer  than  wide, 
smooth,  moderately  convex ;  umbones  mesial,  slightly  curved  for- 
wards ;  hinge-margin  oblique,  curved ;  ventral  border  rounded  ;  sur- 
face with  several  broad  zones  of  colours  at  irregular  intervals,  the 
bands  being  white  upon  a  chocolate-coloured  ground ;  length  ^  inch : 
rare. 

197.  As  (arte  quadrat  a  ;  quadrate,  transverse,  thick,  rugose,  lines 
of  growth  irregular  and  strongly  marked,  forming  an  angle  somewhat 
rounded  upon  the  posterior  side  of  the  shell ;  umbones  anterior,  lunule 
excavated,  cordate. 

198.  Astarte  bullata ;  small,  subglobose  ;  imibones  mefdsl,  curved 
forwards ;  lunule  excavated,  cordate ;  costse  elevated,  broad,  rather  di- 
stant, usually,  but  not  always,  regular  ;  size  that  of  duck  shot. 

199.  Ptychomya  Agassizii;  new  genus  indicated,  but  not  described, 
by  M.  Agassiz :  see  a  notice  of  thb  genus  at  page  408. 

201.  Astarte  Menkei;  our  specimens  do  not  exhibit  the  wrinkled 
surface  near  to  the  umbones  described  by  Dunker,  but  this  probably 
is  an  inconstant  character. 

203.  Astarte  formosa ;  rather  depressed,  transversely  ovate ;  um- 
bones pointed,  mesial,  inclined  forwards  ;  lunule  large,  slightly  exca- 
vated ;  hinge-line  lengthened,  obliaue ;  anterior  border  rounded,  pos- 
terior rather  produced  and  slightly  angulated ;  encircling  ribs  very 
closely  arranged,  irregular,  smafi,  and  little  elevated ;  lengUi  equal  to 
f  ths  of  the  breadth. 

205.  Corbis  aspera;  transversely  oval,  gibbose;  umbones  large, 
mesial ;  lunule  small,  cordate ;  hinge-line  straight,  sloping,  borders 
rounded,  inner  margin  toothed ;  encircling  costae  narrow,  elevated, 
rather  distant ;  interstitial  spaces  with  fine  encirchng  striae.  Thid 
species  approaches  near  to  Corbis  Lajoyei,  D' Archiac,  but  the  ribs  are 
more  elevated  and  distant,  the  umbones  are  larger,  and  the  hinge-line 
is  not  so  nearly  horizontal. 

207.  Corbis  Uevigatus ;  small,  transverse,  moderately  convex ; 
umbones  mesial,  lunule  small ;  hinge-line  straight,  nearly  horizontal ; 
costse  few,  widely  separated,  elevated,  the  interstitial  spaces  smooth ; 
length  \  inch,  breadth  |th  more. 

21 1 .  Panopcea  delicatissima  ;  small,  transverse,  oblong,  convex ; 
umbones  large,  mesial ;  hinge-line  rather  straight ;  ventral  border 
lengthened,  rather  straight ;  costse  concentric,  regular,  closely  ar- 
ranged, delicate ;  length  -^  inch  :  breadth  ^  inch  ;  the  hinge  has  not 
been  seen. 

204.  Lucina  lyrata  ;  the  abundance  of  this  species,  its  wide  diffu- 
sion and  ^reat  variety  of  aspect  demand  something  more  than  a  mere 
notice  of  its  occurrence.  The  two  extreme  varieties  are  as  follows : — 
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Var.  '  a.'  shell  orbicular,  moderately  convex ;  hinge-line  oblique, 
short  and  curved.  Var.  *  6/  shell  transversely  ovate,  rather  flattened ; 
hinee-line  straight,  lengthened  and  nearly  horizontal ;  the  character 
of  the  surface,  though  variable,  has  nothing  peculiar  to  either  variety 
of  figure ;  the  encircling  costse  are  narrow,  elevated,  widely  separated 
and  never  quite  regular  ;  the  interstitial  spaces  have  numerous  encir- 
cling lines,  which  are  serrated  or  indented,  forming  a  finely  granulated 
surface ;  there  is  also  occasionally  an  obscure  rib  to  be  traced  within 
diem  ;  the  posterior  side  has  an  oblique  longitudinal  fold,  posterior 
to  which  the  shell  is  more  compressed,  and  the  costse  curve  nearly  at 
right  angles  to  the  other  surface ;  the  posterior  border  is  hkewise 
sightly  truncated  and  angulated  at  its  junction  with  the  ventral 
border. 

217.  Ceromya  striata,  syn.  Cardita  striata.  Sow.  Min.  Con.  t.89. 
f.  1,  but  not  Isocardia  striata,  Roemer,  t.  7.  f.  1,  which  b  likewise 
a  Ceromya,  and  of  which  latter  shell  Ceromya  inflata,  Agassiz,  is  a 
synonym.  The  present  or  Sowerby's  species  has  the  striae  longitu- 
cbnal,  in  the  other  they  ara  transverse. 

212.  Taneredia  donaei/ormis ;  transverse,  subtrigonal,  smooth,  mo- 
derately convex  ;  umbones  mesial ;  posterior  border  slightly  concave, 
posterior  extremity  rather  pointed,  anterior  border  straight,  obliquely 
sloping,  ventral  border  rounded ;  length  f  ths  the  breadth. 

113.  Taneredia  sulcata;  small,  transverse,  subtrigonal  or  donaci- 
form ;  umbones  mesial,  surface  very  finely  striated  concentrically 
with  an  anterior  dorsal  longitudinal  ridge  grooved  at  the  angle  ;  the 
striae  anterior  to.  the  sulcus  rise  at  a  riffht  ancle  with  the  others. 

228.  CueuUaa  amoena ;  rhomboidal,  formcated ;  umbones  large, 
mesial,  distant,  both  extremities  of  the  hinge-line  angulated ;  poste- 
rior dorsal  ridge  acute,  the  surface  posterior  to  it  concave  ;  there  are 
also  several  irreg^r  longitudinal  ribs  upon  each  side  of  the  shell ; 
the  middle  portion  of  the  surfiice  has  only  encircling  striae. 

224.  Area  rudiuscula ;  transversely  elongated ;  width  2\  times 
the  length ;  borders  elliptically  curved ;  a  wide  longitudinal  mesial 
depression;  longitudinal  costse  irregular  and  rugose,  nearly  evanes- 
cent upon  the  middle  portion. 

250.  Modiolarca  ovata,  syn.  Area  ovata  (Buckman) ;  oblong, 
ovate,  very  gibbose;  umbones  anterior,  very  large,  touching  each 
other;  hinge-line  curved,  its  extremities  rounded;  ventral  border 
sinuated  by  a  wide  mesial  depression,  but  which  does  not  reach  the 
umbones ;  surface  imbricated  with  longitudinal  closely  arranged  waved 
and  flattened  costse,  crossed  by  densely  imbricated  transverse  lines ; 
lines  of  growth  few  and  strongly  marked.  The  diameter  through  the 
umbones  is  equal  to  that  of  the  shell  longitudinally.  The  general 
figure  is  nearly  that  of  a  very  gibbose  Modiola,  but  the  character  of 
the  surfiu^  agrees  with  that  of  the  Arcacea. 

231.  CucuUiBa  triangularis  (PhilKps?);  subtrigonal,  rather  flat- 
tened ;  hinge  very  oblique  to  the  ventral  border,  and  nearly  at  right 
angles  to  the  posterior  border,  which  is  straight  and  elongated ;  ante- 
rior border  much  shorter,  rounded ;  umbones  obUque,  nearly  mesial ; 
surface  with  exceedingly  fine  decussating  striae  producing  a  finely  gra- 
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nular  surface.  The  fieure  agrees  with  the  shell  figured  hv  Phillips ; 
the  greater  number  of  specimens  do  not  exhibit  any  markings  upon 
the  surface. 

233.  CucuUaa  nana;  minute,  rather  compressed,  suborbicular ; 
umbones  mesial,  touching ;  hinge-line  short,  rounded  at  the  extremi- 
ties ;  surface  with  extremely  fine  decussating  lines,  two  or  three  of 
which  upon  the  posterior  side  are  more  elevated. 

249.  CucuUaa  bipartita ;  small,  rhomboidal ;  umbones  large,  me- 
sial ;  hinge-line  angulated  at  its  extremities ;  a  longitudinal  oblique 
keel  upon  the  posterior  side,  and  a  wide  and  deep  depression  extend- 
ing from  the  umbo  to  the  ventral  border ;  surface  with  lines  longitu- 
dinal, closely  arranged,  crossed  by  a  few  lines  of  growth. 

234.  Lithodomua  attenuatus;  elongated,  smooth,  posteriorly  at- 
tenuated ;  umbones  small,  near  to  the  anterior  extremi^ ;  width  ftha 
of  an  inch,  which  is  thrice  the  length. 

248*.  Cucuilaa  obliqua;  depressed,  oblique,  subtrigonal;  urn- 
bones  touching,  small,  mesial ;  hinse  very  oblique  to  the  ventral 
border ;  anterior  side  short,  rounded ;  posterior  produced,  flattened 
and  angulated  at  the  base ;  surface  with  extremely  fine  lines,  both 
longitudinal  and  transverse,  the  latter  very  densely  arranged.  There 
may  sometimes  be  difficultv  in  distinguishing  this  from  CueulUea  eu- 
cullatoy  but  the  present  shell  is  more  flattened  and  obhque,  the  um- 
bones are  much  sftnaller,  the  hinge-Une  shorter,  and  me  posterior 
border  more  lengthened. 

1 72.  Trigonia  clavo^oetata ;  shell  elevated,  anterior  border  round- 
ed ;  costse  regular,  some  tuberculated,  others  smooth ;  tubercles  larse, 
closely  arranged,  the  first  three  or  four  and  the  last  one  or  two  de- 
vated,  but  without  tubercles;  cardmal  area  broad,  flattened,  with 
oblique  carinae ;  posterior  extremity  short  and  truncated.  This  shell 
has  usually  been  confounded  with  T.  clavellata^  but  the  figure  is 
much  more  truncated  or  shortened  posteriorly,  the  costse  are  perfectly 
r^ular,  and  the  tubercles  are  very  large  and  closely  arranged,  the  few 
first  and  last  costs  being  simple ;  these  several  features  separate  it 
from  the  Oxford  clay  species.  It  approaches  near  to  T,  Bronnii, 
Agassiz,  in  form,  but  the  character  of  the  costse  as  above  described 
are  different. 
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A  Stratigraphical  Account  of  the  Section  from  Round  Tower 
Point  to  Alum  Bay,  on  the  North-west  coast  of  the  Isle  of 
Wight.     By  Thomas  Wright,  M.D. 

Read  I/th  September  1850. 


The  publication  of  Cuvier  and  Bronguiari's  celebrated  *  Descrip- 
tion Geologique  des  Environs  de  Paris'  formed  an  important 
epoch  in  the  history  of  geology  in  general,  and  of  the  tertiary 
system  of  the  Isle  of  Wight  in  particular.  The  appearance  of 
this  work  induced  the  late  Mr.  Thomas  Webster,  Secretary  to  the 
Geological  Society  of  London,  to  make  in  1813  a  minute  exami- 
nation of  the  structure  of  the  island,  with  the  view  of  comparing 
the  beds  at  Headon  Hill  with  those  described  by  the  French 
naturalists  in  the  environs  of  Paris.  He  adopted  the  classifica- 
tion of  these  authors,  and  divided  the  coast  section  at  Alum  Bay 
in  a  descending  order  into — 

5.  Upper  freshwater  formation. 

4.  Upper  marine  formation. 

3.  Lower  freshwater  formation. 

2.  London  clay. 

1.  Sands  and  plastic  clay. 

In  1816  Sir  Henry  Englefield  published  \lv&  splendid  work  on 
the  Isle  of  Wight,  which  contains  numerous  coast  sections  most 
accurately  drawn  by  Mr.  Webster,  together  with  a  series  of  letters 
by  the  same  accurate  observer  written  from  the  island  whilst 
on  a  tour  made  expressly  for  collecting  materials  for  Sir  Henry^s 
work. 

In  1821  Mr.  G.  B.  Sowerby  visited  Headon  Hill,  to  collect 
fossil  freshwater  shells  for  the  illustration  of  F^russac's  great 
work  on  '  Land  and  Freshwater  MoUusca,*  and  to  obtain  a  re- 
gular series  of  the  strata  above  the  chalk.  He  published  a  cri- 
ticism* on  Mr.  Webster's  paper,  in  which  he  dissented  from  many 
of  that  author's  descriptions,  but  especially  from  that  part  which 
related  to  the  upper  marine  formation.  He  described  what  he 
supposed  to  be  a  mixture  of  shells  belonging  to  freshwater  and 
inarine  genera  in  this  bed,  and  inferred  therefrom  its  estuary 
and  not  its  marine  origin  as  stated  by  Webster.    He  pointed  out 

*  Annals  of  Philosophy,  vol.  ii.  1821,  p.  216. 

i2 

Digitized  by  VjOOQIC 


88  Dr,  Wright  on  the  Geohgy  of  the 

the  existence  of  fossil  shells  and  Septaria  in  the  brown  clay  be- 
neath the  coloured  strata. 

In  1822  Prof.  Sedgwick  published*  a  paper  on  the  geology 
of  the  Isle  of  Wight,  in  which  he  confirmed  the  general  correct- 
ness of  Mr.  Webster^s  descriptions.  He  noticed  that  the  fossils 
in  the  brown  clay  differed  from  those  figured  in  Brander's  *  Fos- 
silia  Uantoniensia.^  He  described  the  tertiary  strata  on  the  north 
side  of  the  island,  which  he  stated  belonged  to  the  lower  fresh- 
water formation,  and  gave  a  sketch  of  the  beds  from  Studland 
Bay  to  Hordle  bn  the  coast  of  Hampshire,  which  he  compared 
with  beds  in  the  Isle  of  Wight. 

In  1838  Mr.  Bowerbank  published  a  paper  f  on  the  section  at 
Alum  and  White  CliflF  Bays,  and  gave  measurements  of  the  dif- 
ferent beds  exposed  in  these  coast  sections.  He  likewise  showed 
that  the  rich  shelly  sands  of  Bracklesham  Bay  had  their  equiva- 
lents in  the  White  Cliff  Bay  section. 

In  1846  Mr.  Prestwich  published!  his  valuable  paper  on  the 
tertiary  formations  of  the  Isle  of  Wight,  in  which  he  drew  a  com- 
parison between  the  beds  at  WTiite  Cliff  and  Alum  Bays,  and 
compared  the  relative  ages  of  the  English  beds  with  those  of  the 
French  tertiary  system. 

None  of  the  works  above  cited  contain  «n  account  of  the  sec- 
tion which  forms  the  subject  of  our  paper.  This  appears  to  be 
the  more  remarkable,  as  the  analysis  of  the  different  beds  com- 
posing it  affords  the  best  key  to  a  knowledge  of  the  true  relations 
of  the  lacustrine  series  with  the  intercalated  fossiliferous  zones  of 
estuary  and  marine  shells.  Indeed  I  cannot  understand  how  a 
correct  knowledge  of  these  beds  can  be  obtained  in  any  other 
way.  The  fact  that  they  have  hitherto  been  studied  at  Headon 
Hill  alone,  is  to  my  mind  a  sufficient  reason  why  such  a  variety 
of  opinions  prevail  regarding  them. 

With  the  view  of  settling  to  my  own  satisfaction  the  question 
"  whether  an  upper  marine  formation  actually  existed,'*  as  the 
fact  appeared  doubtful  from  the  way  in  which  it  had  been  alluded 
to  by  previous  observers,  I  determined  to  study  the  beautiful 
coast  section  from  Round  Tower  Point  to  Alum  Bay,  and  take 
each  bed  in  succession  as  it  rose  from  the  shore,  measure  its 
thickness  and  note  its  contents.  By  this  means  I  hoped  to 
ascertain  the  genera  of  shells  that  were  naturally  associated 
together  in  each  of  the  beds,  and  thereby  to  arrive  at  a  true  so- 
lution of  the  problem. .  In  this  investigation  I  experienced  much 
difficulty,  from  the  extensive  founders  (or  falls)  that  have  taken 
place  in  different  parts  of  the  section,  as  well  as  from  the  varia- 

*  Annals  of  Philosophy,  vol.  iii.  1822,  p.  329. 

t  Trans,  of  the  Geol.  Soc.  Lond.  vol.  vi.  Second  Series,  p.  169. 

X  Quart.  Joum.  of  Geol.  Soc.  vol.  ii.  p.  223. 
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tions  in  the  thickness  of  the  beds  in  different  parts  of  their  course. 
This  fact  of  local  activity  during  the  deposition  of  these  strata 
forms  an  interesting  feature  of  our  English  tertiary  system. 

It  admits  of  demonstration  in  several  of  the  minor  groups,  but 
becomes  strikingly  evident  when  we  compare  the  section  at  White 
Cliff  with  that  at  Alum  Bay,  where  the  difference  in  thickness 
amounts  to  upwards  of  800  feet  in  the  entire  series.  This  fact 
accounts  for  the  difficulty  experienced  in  making  measurements 
of  the  same  beds  tally  at  different  points,  and  therefore  our 
figures  must  be  received  only  as  approximations  to  the  truth. 
Daring  the  accumulation  of  these  strata,  irregular  local  action 
was  going  on  at  very  short  distances  apart,  as  proved  by  the  di- 
versity which  exists  between  our  section  and  the  equivalent  beds 
in  the  Hampshire  basin,  and  shows  how  necessary  it  is,  in  the 
study  of  our  tertiary  system,  to  multiply  observations  upon  the 
individual  beds  in  different  parts  of  their  course,  and  not  to 
confine  our  observations  to  one  section  alone. 

The  beds  may  be  classified  into — 

1.  Lacustrine. 

a.  Upper  freshwater. 

b.  Lower  freshwater. 

2.  Estuary. 

Intercalated  with  the  above. 

3.  Upper  marine. 

4.  Lower  marine,  divisible  into — 

a.  Barton  series. 

b.  Coloured  sands  and  clays. 

c.  Bognor  series. 

The  lacustrine  strata  contain  the  genera  Pahidina,  Lymnaa, 
Planarbis,  Melania,  Melanopsis,  Cyclas,  Potamomya,  Unio. 

The  estuary  strata  contain  Potamxdes,  Melanopsis,  Melania, 
Natica,  Nerita,  Neritma,  Cyrena,  Mytiltts,  Ostrea,  and  Serpula. 

The  marine  strata  contain  Ancillaria*,  Voluta*,  Natica,  Bulla*, 
Murex^y  Cancellaria*,  Rostellaria*,  Fusus,  Cythert^a*,  Psammo^ 
Wo*,  Mactra*,  Mytilus,  Ostrea,  Balanus*,  Serptdar^, 

I  rarely  found  estuary  shells  mixed  with  the  true  lacustrine 
genera,  but  occasionally  a  few  Lymnaa  or  Paludims  were  found 
in  an  estuarv  bed.  Cyrena  and  Potamides  seem  to  have  been 
common  to  beds  of  estuary  and  marine  origin ;  the  true  marine 
genera  marked  (*)  are  limited  to  the  marine  formations. 

If  the  premises  upon  which  the  argument  is  based  be  correct, 
it  follows  that  many  changes  of  condition  took  place  during  the 
deposition  of  the  lacustrine  series,  as  there  are  several  interca- 
lations of  estuary  genera  between  the  true  lacustrine  beds  both 
in  the  upper  and  lower  formations. 

Digitized  by  VjOOQ IC 


90  Dr.  Wright  on  the  Geology  of  the 

The  transition  from  the  lower  freshwater  to  the  upper  marine 
is  made  by  a  series  of  beds  containing  estuary  species,  and  the 
passage  from  the  marine  to  the  upper  freshwater  is  in  like  man- 
ner made  by  several  zones  of  estuary  shells.  The  association  of 
the  genera  in  the  manner  described  is  very  decided.  I  feel  satis- 
fied that  the  contrary  opinion  has  arisen  from  observers  having 
collected  specimens  Arom  the  foundered  beds  on  the  shore  instead 
of  from  the  strata  in  situ. 

The  beds  rise  very  uniformly  at  angles  varying  from  1*^  to  5** 
to  the  horizon,  and  incline  to  the  east.  Their  continuity  is  inter- 
rupted by  four  chines  and  one  ravine :  commencing  from  the 
north  and  proceeding  southwards  are  the  following  chines,  Lyn- 
chen,  Bramble,  Colwell,  and  Weston.  The  ravine  separates  the 
Barton  series  at  Alum  Bay  from  the  lower  freshwater  beds ;  down 
this  gorge  a  pathway  leads  from  the  rabbit  warren  to  the  shore. 
The  chines  are  formed  by  streamlets  whose  waters  in  their 
course  to  the  sea  have  cut  down  the  clays  and  marls  to  the  beach. 

The  observer  is  supposed  to  walk  from  Sconce  to  Colwell  and 
ToUands  Bays  along  the  shore,  thence  round  Ueadon  Hill  to 
Alum  Bay,  and  to  study  the  beds  as  they  rise  from  the  shore  and 
ascend  into  the  cliff. 

The  strata  appertaining  to  the  upper  freshwater  formation 
around  Sconce  Point  have  experienced  much  disturbance  and  are 
in  a  state  of  ruin.  The  hill  forms  an  uneven  slope,  and  is  much 
rent  by  the  breaking  up  of  the  clays  and  marls  of  which  it  is 
composed ;  it  is  covered  with  grass  and  foliage  almost  to  the 
water's  edge. 

From  some  blocks  of  limestone  near  the  shore  I  obtained  Bu- 
limus  eliipticus,  Paludina  angulosa,  and  Planorbis. 

These  fossils  are  denuded  of  their  shell.  The  clays  and  marls 
that  form  the  upper  part  of  the  hill  above  the  Coast-guard  sta- 
tion at  Sconce  Point  contain  freshwater  shells  in  a  fragmentary 
state. 

No.  1.  The  first  bed  in  situ  is  a  band  of  blue  clay  which  rises 
on  the  shore  at  a  point  nearly  opposite  to  Hurst  Castle,  and 
where  Worsley's  Tower  formerly  stood.  It  exhibits  many  shellv 
laminse.  Potamomya  plana  is  in  great  profusion  in  this  bea. 
It  rests  upon  slate-brown,  rusty,  and  variously  coloured  clays, 
in  which  Paludina,  Cyclas,  Potamomya  lie  in  zones.  It  is  inclined 
at  an  angle  of  about  2°,  and  measures  about  15  feet.  The  line 
of  elevation  has  been  much  disturbed,  and  the  angles  which  the 
bed  makes  are  various  at  different  points ;  it  disappears  south  of 
CUff  End. 

No.  2.  I  regard  as  a  brackish  water  series.  It  consists  of 
bands  of  bluish  or  slate-coloured  clays  with  zones  of  Cyrena  ob- 
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ovata  of  lai^  size ;  C.  ct/eladiformis,  Potamides  margaritaeeus  in 
great  profusion  and  perfection.  It  rises  on  the  shore  north  of 
Cliff  End^  at  a  short  distance  from  No.  1 ;  its  line  of  demarcation 
from  that  bed  is  well  defined  by  the  thick  fossiliferous  band  of 
Cyrena  obovata.  I  observed  in  this  bed  a  few  Cytherea  incrassata. 
It  ascends  at  angles  from  5^  to  10"^^  and  runs  out  on  the  cliff 
north  of  Lynchen  Chine;  it  measiures  upwards  of  21  feet, 
and  contains  Melanopsis  fUsifortnis,  small  Serpula,  and  a  small- 
ribbed  Modiola  of  the  same  species  as  that  found  at  Uordle. 

No.  3.  Lymnsean  limestone  (No.  1) ;  this  rock  contains  hard 
nodules  which  fall  out  on  the  shore,  and  much  oxide  of  iron.  It 
is  full  of  Lymnaa  and  Planorbis. 

A  ledge  formed  of  this  bed  stretches  across  the  Solent  towards 
Hurst  Castle.  It  rises  on  the  shore  at  Cliff  End,  and  blocks  of 
it  are  seen  along  the  strand,  from  which  good  specimens  with 
their  shells  may  be  obtained.  It  measures  about  3  feet,  and  is 
interstratified  with  bands  of  blue  clay. 

No.  4.  Yellow  sand  rises  at  the  south  of  Cliff  End  :  its  ori- 
gin is  concealed  by  the  debris  of  the  brackish  series  above.  This 
bed  is  well  seen  in  the  cliff  between  Lynchen  and  Bramble  Chines^ 
and  again  at  Warden  Point. 

It  contains  few  shells,  and  measures  under  Long's  House 
24  feet.  It  attains  its  greatest  development  at  Headon  Hill, 
where  it  passes  into  a  light-coloured  calcareous  rock,  richly  fos- 
siliferous, with  LymruBa  and  Planorbis  above,  and  small  univalves 
and  Melania  below. 

No.  5.  Laminated  sandy  clays,  with  sandy  seams  between  the 
layers  of  a  slate  colour,  and  containing  much  iron  which  stains 
the  surface  of  the  bed.  They  rise  to  the  south  of  Lynchen  Chine 
and  pass  out  beyond  Warden  Point,  underlying  the  yellow  sand, 
and  contain  several  fossiliferous  seams.  The  following  section  is 
taken  at  Warden  Point : — 

Gray  clay  striped  with  fawn  and  red 4  feet. 

Gray  sand 1  foot. 

Sand  striped  gray,  blue  and  red 4  feet. 

Slate-coloured  clay,  with  a  band  of  Cyrena  obovata  .  6  inches. 

Potamomya  plana  is  found  in  great  abundance  and  perfection 
in  this  bed.  The  fossiliferous  seams  are  confined  to  the  upper 
and  lower  laminse.  The  lower  strata  contain  many  shells,  and 
form  a  well-marked  band  between  this  bed  and  No.  6.  As  it 
passes  through  the  cliff  between  Lynchen  and  Bramble  Chines, 
It  inclines  at  an  angle  of  1^.  Between  Bramble  and  Warden  Point 
the  angle  increases  to  about  3^. 

At  Headon  Hill  this  bed  is  very  fossiliferous,  and  contains 
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there  Cyrena  obovata  in  great  profusion  in  a  black  ckyey  matrix 
with  lignite  and  much  vegetable  debris. 

From  the  sandy  seams  at  Bramble  Chine  I  collected  many 
hazel-nuts  in  a  good  state  of  preservation. 

No.  6.  Underlying  the  Potamomya  bed  is  a  band  of  firm 
bluish  green  sand,  tolerably  compact.  This  i^pears  to  form  the 
transition  bed  to  the  estuary  series  below  it.  It  rises  on  the 
shore  1620  feet  north  of  Bramble  Chine,  forms  a  prominent  belt 
in  the  cUflT,  and  in  some  places  a  ledge,  by  the  foundering  of  the 
superincumbent  clays  and  sands :  measures  about  3  feet,  and 
is  overlaid  by  laminated  clay  rich  in  Potamomya. 

No.  7.  Blue  clay  with  few  fossils,  3  feet. 

No.  8.  Bands  of  nodular  ironstone  resting  on  blue  sandy  clays ; 
rises  55  paces  south  of  No.  6,  and  runs  out  at  Warden  Point. 
Beautiful  slabs  of  this  bed  from  4  to  5  inches  thick  lie  along  the 
shore,  and  in  most  of  the  cottages  household  specimens  may  be 
seen.  The  clays  and  nodules  contain  Cyrena  obovata,  C.  cycla- 
di/ormis,  Potamides  margaritaceus,  P.  cinctus,  Cytherea  incras- 
9ata ;  Melanopsis,  Nematwra,  as  in  the  Neritina  bed.  This  fer- 
ruginous bed  measures  -about  20  inches. 

No.  9.  Gray  mottled  sands,  without  shells,  18  inches. 

No.  10.  Dark  stiff  tenacious  clay.  This  is  a  very  rich  bed, 
and  manv  of  the  shells  which  are  of  estuary  origin  are  beautifully 
preserved. 

It  rises  on  the  shore  about  100  paces  to  the  north  of  Lynchen 
Chine,  is  nearly  horizontal  for  a  considerable  distance,  and  is 
much  covered  by  debris,  but  is  seen  m  situ  beyond  Bramble  Chine. 
It  is  lost  at  Colwell  and  reappears  in  the  cUff  at  Warden  Point, 
passing  out  a  short  distance  beyond. 

I  collected  from  this  bed  Cyrena  obovata,  C.  cycladiformis;  My- 
iilus  affinis,  in  great  abundance ;  Ostrea,  two  species ;  Cytherea  in- 
crassata,  Potamides  margaritaceits,  Melania  muricata,  M./asciata, 
M.  costata,  Melanopsis  fusiformis,  Fusus  labiatus,  Neriia  aperta, 
very  few  of  Neritina  concavg,  and  Natica  depressa.  It  measures 
about  3  feet. 

No.  11.  A  dark-coloured  stiff  clay,  without  shells;  measures 
18  inches,  with  a  shelly  band  of  blue  clay  6  inches  in  thickness, 
containing  the  same  genera  and  species  as  No.  10,  with  nodules 
of  ironstone  in  some  parts  of  its  course.  These  two  beds  indi- 
cate an  estuary  condition  during  the  period  of  their  deposition. 

No.  12.  "  The  Ostrea  bed "  rises  on  the  shore  at  the  south 
side  of  Lynchen  Chine,  is  much  foundered  at  its  origin,  but  is 
well  seen  in  situ  in  the  walls  of  Bramble  Chine,  in  the  escarp- 
ment south  of  that  gorge,  in  the  cliff  at  Warden  Point,  and  at 
Alum  Bay,  high  up  on  Headon  Hill. 
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In  Colwell  Bay  the  foundering  of  this  bed  has  produced  three 
great  masses  of  oyster-shells  which  project  from  the  side  of  the 
cliff.  At  first  sight  they  give  the  ooserver  the  idea  that  they 
were  oyster  beds  wedgea  in  between  the  Venus  bed  which  they 
entirely  obscure;  but  it  is  not  so ;  they  are  in  fact  produced  by 
the  fSftUing  of  the  oyster  band  over  the  mclined  face  of  the  lower 
beds ;  the  sandy  matrix  with  the  oyster-shells  having  fallen  over 
in  a  semifluid  state.  The  Ostrea  bed  measures  from  18  inches  to 
2  feet  in  thickness.  The  shells  are  so  closely  packed  tog^her 
that  perfect  specimens  are  obtained  with  much  difficulty. 

Brides  Ostrea  of  two  new  species  in  great  abundance^  I  col- 
lected here  MytUus  affinis,  Potamides  margaritaceus,  P,  cmctus, 
Fusus  labiatus,  Balanus,  and  Serpula, 

No.  13.  Laiminated  blue  clay  mottled  with  red^  non-fossilife- 
rous :  18  inches. 

No.  14.  ''The  Venus  bed''  rises  on  the  shore  484  feet  south 
of  Lynchen  Chine^  and  runs  out  on  the  cliff  at  Tollands  Bay  near 
the  Coast-guard  station.  Between  Weston  Chine  and  the  lower 
flank  of  the  north  side  of  Headon  HiU^  there  has  been  extensive 
denudation.  The  Lynmsean  limestone  and  the  upper  marine 
have  been  entirely  removed.  These  beds  reappear  in  Headon, 
and  the  Lymnsean  limestone  with  its  underlying  beds  form  a  fine 
bold  mural  wall,  which  stands  out  from  amongst  the  ruins  of  the 
softer  strata  on  the  north  side  of  that  hill.  The  Venus  bed  re- 
appears near  the  summit  of  the  south-western  escarpment  of 
Headon  Hill. 

This  interesting  bed  ought  to  be  studied  in  Colwell  Bay,  where 
it  is  best  developed,  and  from  whence  the  finest  specimens  of  its 
beautiful  fossils  are  obtained.  At  the  base  of  the  Venus  bed  is 
a  thin  band  of  day,  containing  Psammobia  compressa  in  great  per- 
fection. The  finest  specimens  are  obtained  at  low-water  mark, 
when  a  ground  sea  has  removed  the  sand.  Here  likewise  we  find 
Ostrea,  two  species  undescribed,  in  considerable  abundance. 
Above  the  clay-band  is  the  true  upper  marine  or  Venus  bed ;  it 
consists  of  a  slate-coloured  siliceous  sand  mixed  with  clay.  The 
diells,  which  are  very  abundant,  lie  for  the  most  part  on  their 
sidesi,  but  I  have  found  them  inclined  in  all  directions*  This  bed 
appears  to  have  been  a  slow  and  tranquil  deposit  from  sea  water 
along  a  sandy  shore.  The  shells  are  as  perfect  in  all  their  parts 
as  recent  specimens,  and  the  pecuhar  nature  of  the  matrix  has 
so  preserved  their  colours,  that  one  almost  doubts  the  fact  of 
theLr  being  fossil  shells. 

I  collected  from  this  bed  the  following  shells  : — 

Actseon.  BRhinus  reflexus.  Sow. 

Ancdllana  subulata.  Lam.  unguiformis.  Sow. 

Bucdnum  desertum.  Brand,  Cancellaria  muncata,  fVood, 
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Cancellaiia  dongata.  Wood.  Nucula,  new  tpecies. 

Cerithium  — .  Oliva,  new  species. 

Corbula  cuspidata.  Sow.  Ostrea,  two  new  species. 

Cyrena  cycladifonnis.  Desk.  Panopsea  corrugata,  Edwards. 

obovata.  Sow.  Pleurotoma  semicolon.  Sow. 

Cytherea  incrassata.  Desk.  ,  two  new  species. 

obliqua.  Desk,  Psammobia  coinpressa.  Sow, 

Fusus  labiatus.  Sow,  solida. 

Lucina .  Serpula  corrugata.  Sow. 

Mactra,  new  species.  ,  new  species. 

Melania  fasciata.  Rostellaria  rimosa.  Brand. 

muricata.  Vohita  spinosa?  Sow. 

Melanopsis  ancillaroides.  ,  new  species,  like  V.  harpa, 

fusiformis.  Desk. 

Mya  aneustata,  Sow.  p 

Natica  depressa.  Sow.  I'iscES. 

epiglottina,  Lam.  Teeth  of  Squalus. 

labellata.  Lam.  Teeth  of  Myliobatis. 

Nucula  similis.  Sow. 

The  Venus  bed  measures  from  7  to  8  feet  in  thickness  :  the 
lower  half  is  a  slate-coloured  sand ;  the  upper  half  in  some  parts 
of  its  course  is  ferruginous.  It  is  from  the  lower  zone  that  all 
the  fine  shells  are  obtained ;  those  found  in  the  upper  zone  are 
brittle  and  colourless. 

The  term  ^' upper  manne  formation '^  is  only  strictly  applicable 
to  the  oyster  and  Venus  beds  with  the  intercalated  band  of  non- 
fossiliferous  clay. 

No.  15.  The  next  series  of  beds  are  of  estuary  origin.  They 
consist  of  alternations  of  sand  and  clay^  with  seams  of  Potamides, 
Neritina,  Melanopsis,  Natica,  Cyrena,  Mytilus  and  Ostrea.  The 
following  section  gives  the  order  of  these  deposits^  which  are  well 
exposed  in  a  break  in  the  clifi^ beyond  Long's  Cottage: — Pea-green 
coloured  sands  with  a  thin  band  of  Cyrena  obovata,  about  3  ft. 
Shelly  band  in  a  dark  clayey  matrix,  containing  Cyrena  obovata, 
Potamides  margaritaceus,  Melania  muricata,  and  M.  fasciata, 
4  inches.  Gray,  green,  and  yellow  sands,  no  shells,  2  feet  4  inches. 
Shelly  band  in  a  dark  clay  containing  Cyrena  obovata,  Potamides 
and  Ostrea,  4  inches.  Sandy  clay  striped  gray,  green  and  ochre, 
no  shells,  2  feet  9  inches.  Shelly  band  with  a  seam  of  lignite  at 
the  base  and  Cyrena  obovata  piled  upon  each  other,  6  inches. 

The  origin  of  these  beds  on  the  shore  is  seen  south  of  Bramble 
Chine,  but  it  is  much  concealed  by  the  ruin  which  has  fallen  upon 
them.  The  upper  marine  in  Colwell  Bay  forms  an-  underclifl^, 
the  wall  of  which  is  the  Venus  and  oyster  bed  and  upper  estuary 
series,  and  its  terrace,  the  ledge  of  Lymnsean  limestone  hereafter 
to  be  described.  These  fossiliferous  bands  have  foundered  much 
at  Warden  Cliflf,  where  they  run  out.  They  reappear  in  situ  in 
Headon  Hill,  and  pass  round  into  Alum  Bay.  I  traced  them 
into  the  western  escarpment  of  Headon;   the  beds  here  are 
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very  fossiliferoas^  and  contain  immense  numbers  of  Potamides 
ventricosus  and  Cyrena  obovata. 

The  shelly  blocks  on  the  shore  containing  these  elegant  shells 
are  derived  from  the  debris  of  these  beds. 

No.  16.  ''The  Neritina  bed.''  The  origin  of  this  bed  on  the 
shore  is  concealed  by  debris;  it  is  seen  however  at  low-water 
mark  below  Bramble  Chine  when  a  ground  sea  has  cleared  away' 
the  sand. 

This  bed  is  seen  well  m  situ  beneath  the  flagstaff  at  Cliff  Cot- 
tage reposing  upon  the  fossiliferous  bands  of  No.  15.  It  inclines 
at  an  angle  of  about  2^.  Here  it  is  a  rich  fossiliferous  seam  about 
18  inches  in  thickness^  divisible  into  three  shelly  zones.  The 
inferior  zone  contains  Potamides  margaritaceus,  P,  ductus,  Me- 
lama  muricata,  Melanopsis  minuta,  M,  fusiformisy  and  myriads  of 
Nematura  of  a  new  species. 

The  middle  zone  contains  Neritina  concava  in  great  abundance, 
and  in  a  high  state  of  preservation,  with  all  their  delicate- 
coloured  pencillings,  like  recent  shells :  along  with  these  which 
characterize  the  bed,  are,  Potamides  margaritaceus,  P.  cinctus; 
Nematura ;  Melanopsis  fusiformis,  Serpula  tenuis,  Cyrena  cycladi- 
formis;  vegetable  impressions  and  seeds  of  Chora  medicaginula, 
and  C  tuber cviata  (Gyrogonites) , 

The  upper  zone  contains  Natica  depressa,  Mytilus  affinis,  Os- 
trea,  new  species,  and  a  profusion  of  Cyrena  obovata, 

Tlie  Neritina  bed  at  Headon  Hill  is  charged  with  lignite,  black 
clay  and  vegetable  remains,  but  I  collected  its  characteristic 
fossils  at  the  western  escarpment. 

No.  17.  Blue  sandy  clay  measuring  from  4  to  9  feet  ?  in  thick- 
ness in  different  parts  of  its  course,  and  containing  fossiliferous 
seams  in  its  upper  and  lower  laminae  ? 

The  upper  shelly  band  contains  Cyrena  obovata  and  Potamides 
margaritaceus.  In  the  lower  layers,  Lymnaa  longiscata  was  ob- 
served to  occur  in  a  crushed  state  sparingly. 

No.  18.  Lymnsean  limestone  (No.  2)  forms  a  conspicuous  bed 
in  this  section.  It  rises  on  the  shore  about  390  feet  north  of 
ColweU  Chine,  and  inclines  at  an  angle  of  about  3"^.  It  runs  out 
on  the  cliff  near  the  flagstaff  of  the  Coast-guard  station  beyond 
Warden  Point.  It  has  been  denuded  from  the  cliff  in  the  centre 
of  ToUands  Bay.  It  appears  in  situ  at  the  north  side  of  Headon, 
and  with  the  underlying  clays  and  sands  forms  the  promi- 
nent mural  band  which  runs  nearly  horizontal  through  the 
northern  slope  of  that  hill.  At  its  southern  escarpment,  where 
it  overlooks  Alum  Bay,  it  forms  a  well-defined  bed.  Its  inclina- 
tion here  increases,  and  it  is  suddenly  curved  up  together  with 
the  under-  and  the  overlying  beds  to  an  angle  of  20°,  and  soon 
after  abruptly  ceases. 
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This  limestone  band  is  not  uniform  in  structure  throughout 
its  course.  It  is  of  a  pale  yellow  cream  colour  in  some  places^ 
dense  and  compact  or  light  and  porous  in  others.  It  varies  in 
thickness  from  3  to  6  feet,  and  its  compact  varieties  are  used  for 
building  purposes. 

How  Ledge  is  formed  by  this  bed  stretching  under  the  Solent ; 
and  the  rocks  at  Warden  and  Alum  Point  are  foundered  blocks 
of  Lymnsean  limestone.  It  is  very  fossiliferous  throughout  its 
entire  course.  The  shells  are  beautifully  preserved:  as  they 
drop  out  of  the  rock  they  leave  cellular  cavities ;  the  interior  of 
the  shell  being  filled  for  the  most  part  with  a  more  spongy 
material  than  that  which  connects  the  individual  fossils  with  one 
another. 

It  is  impossible  to  describe  the  beauty  of  some  of  the  rocks 
lying  at  Warden  Point,  which  appear  to  be  little  else  than  a  mass 
of  freshwater  shells  cemented  together  by  a  calcareous  matiix. 

The  elegant  foims  of  the  snow-white  shells  make  a  chaste 
contrast  with  the  yellow  rock  in  which  they  are  imbedded.  With 
a  chisel  and  a  light  hammer  the  following  specimens  may  be  ob« 
tained  in  great  perfection : — 


Lymnaea  longiscata. 

fusiformis. 

columellaris. 

Planorbis  euompbalus 

lens. 

rotundatus. 

obtusus. 

Bulimus  ellipticus. 

minima. 

maxima. 

I  regard  this  bed  as  the  uppermost  of  the  lower  freshwater 
formation. 

No.  19.  Fawn-coloured  sandy  clay,  with  bands  of  Paludma 
unicolor  in  the  upper  layers ;  the  lower  layers  are  not  so  fos- 
siliferous ;  measures  6  feet. 

No.  20.  Bluish  gray  sands,  no  fossils  :  measures  3  ft.  6  inches. 

No.  21.  Blue  clay  with  several  seams  of  shells.  PaludvuB  and 
Melania  are  very  abundant,  and  fine  specimens  of  Unio  Sokmdri 
are  obtained  in  good  preservation,  together  with  bones  of  Palao- 
therium  and  Trionyx,  and  a  profusion  of  small  black  seeds,  Car- 
poUthea  ovtdum,  Brong.,  C  thaliciroides,  Brong.  It  rises  south 
of  Colwell  Chine.  A  good  section  of  the  bed  may  be  seen  at 
Warden  Point :  measures  2  feet  6  inches. 

No.  22.  Striped  clays,  gray  and  bluish,  with  rich  seams  of 
shells,  in  which  PaltuUna  and  Melania  are  most  abundant :  mea- 
sures from  6  to  8  feet. 

No.  23.  Grayish  white  sand  rises  on  the  shore  near  Warden 
Point,  passes  through  the  upper  part  of  Weston  Chine,  and  is  seen 
capping  the  hill  south  of  that  gorge ;  it  reappears  again  beneath 
the  Lymnsean  limestone  on  the  north  side  of  Headon ;  here  it 
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passes  into  a  firm  rock,  and  is  seen  m  situ  in  the  southern 
escarpment.  It  preserves  the  same  angle  of  inclination  as  the 
Lymnsean  limestone. 

At  its  origin^  the  first  8  feet  of  this  bed  is  a  pmre  sand  rock 
with  thin  seams  of  freshwater  shells  {Paludina,  Lymnaa,  Cyclas). 
Below  this  the  bed  contains  large  oblong  nodules^  chiefly  com- 
posed of  shells^  mostly  in  a  fragmentary  state;  Arom  these  I  col- 
lected— 

Paludina  lenta.  Planorbis  rotundatiu. 

hynuuML  lonffiicata.  Melanopsis  fusiformii. 

pyramidalis.  Cydas  exigua. 

Planorbis  euomphalus. 

The  lower  laminse  of  this  bed  contain  greenish-coloured  sands 
full  of  Paludina.  This  bed  changes  its  physical  character  in  dif- 
ferent parts  of  its  course.  In  Headon  Hill  it  is  calcareous^  and 
contains  a  few  angular  pebbles  with  two  layers  of  hard  siliceous 
nodules,  one  in  the  middle  and  the  other  at  the  bottom  of  the 
bed.  It  is  here  likewise  distinguished  by  the  same  group  of 
fossils.  As  it  stretches  across  the  Solent  it  forms  that  dangerous 
reef  called  Warden  Ledge,  over  which  a  buoy  is  anchored :  it 
measures  about  20  feet.  In  Headon  Hill  escarpment  this  bed 
admits  of  several  subdivisions. 

No.  24.  Olive-green  clay,  stiflf  and  tenacious,  with  numerous 
layers  of  Potamomya  plana  and  Melania.  It  rises  on  the  shore 
to  the  north  of  Weston  Chine,  and  can  be  traced  in  situ  to  a  con- 
siderable distance :  measures  I  foot,  and  rests  upon  a  band  of 
lignite,  in  which  the  vegetable  structure  is  well  preserved ;  mea- 
sures 6  inches. 

No.  25.  Bluish  sandy  clay  with  few  fossils  in  its  upper  part, 
but  full  of  Potamomya  plana,  Paludina  and  Lynmcea  below :  mea- 
sures 2  feet  6  inches. 

No.  26.  Lymnsean  limestone.  No.  3,  rises  on  the  shore  a  few 
paces  north  of  Weston,  forms  a  thin  ledge  at  its  origin,  and  con- 
tains X^mikpa  and  Pkmorbis  in  abundance :  measures  from  10  to 
18  inches. 

No.  27.  Dark  olive-green,  marly  clay,  rises  below  the  prece- 
ding Ljrmnsean  limestone ;  it  contains  seams  of  Lymnaa,  Palu- 
dina,  and  Potamomya,  which  prevail  most  in  the  lower  layers  : 
measures  about  10  feet  ? 

No.  28.  Light-coloured  calcareous  marl.  It  caps  No.  29,  and 
forms  a  ledge  over  which  the  water  falls  in  Weston  Chine ;  con- 
tains Lymruea  and  Planorbis,  and  measures  9  inches. 

No.  29.  Fine  gray  sand,  rises  on  the  shore  about  120  paces 
north  of  the  boat-houses  by  Weston  Chine.  This  bed  is  well 
exposed  in  that  ravine  :  measures  2  feet  1  inches,  and  is  under- 
laid by  a  band  of  lignite  about  7  inches  thick. 
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No.  30.  Dark  olive-grecn  clay,  with  a  band  of  Lymnma  and 
Planorbis  in  its  upper  part,  and  masses  of  nodnlar  ironstone  be- 
low. Several  of  these  have  rolled  out  of  the  bed  and  lie  on  the 
shore  at  ToIIands  Bay  :  measures  4  feet  6  inches. 

No.  31.  Grayish  white  sand,  rises  on  the  north  side  of  Weston 
Chine ;  is  exposed  at  the  base  of  that  ravine,  is  covered  up  with 
grass  in  the  remainder  of  its  course  through  Tollands  Bay,  and 
concealed  by  debris  on  the  north  side  of  Headon.  It  is  seen 
however  in  situ  on  the  southern  escarpment  of  that  hill.  The 
anticlinal  axis  figured  by  Webster  in  his  coast  sex^ion  of  Tol- 
lands Bay  is  very  well  seen  from  the  water.  No.  23  of  our  sec- 
tion is  the  bed  which  appears  to  droop  most.  The  angle  of  de- 
clension is  not  more  than  2® :  upwards  of  20  feet  ? 

The  remaining  beds  of  the  lower  freshwater  series  are  not  seen 
where  they  rise  from  the  shore  in  consequence  of  the  debris, 
which  has  fallen  and  covered  them  up  at  their  origin  and  through 
the  greater  part  of  their  course.  Beyond  Alum  Point  several  of 
the  lower  beds  are  seen  in  situ,  but  they  are  best  exposed  in  the 
sand-pit  at  present  worked.  The  following  section  gives  an  ac- 
curate measurement  of  the  26  feet  of  sands  and  marls  that  repose 
upon  the  pure  white  sand.    The  angle  of  inclination  is  about  1®. 

ft.  in. 

32.  Light  gray  sand  with  few  freshwater  shells    2  4 

3d.  Compact  gra^  marl  fiill  of  compressed  Lymnaei,  &c....  0  9 

oj   r  Greenish  stiflF  clay  5  9 

*  \  Seam  of  lienite,  vegetable  structmre  shown 0  3 

..r  /  Greenish  clay,  very  tough  and  tenacious 6  0 

•^L  Seam  of  lignite,  about    0  3 

o^ /Gray  sand 2  4 

'^•t  Seam  of  lignite    0  5 

37.  Yellow  clay,  ochre-coloured     4  9- 

38.  Yellow  sand  4  4 

This  forms  the  floor  of  the  section. 

39.  Fine  white  sand.  The  uppermost  bed  is  a  very  fine  pure 
white  sand  dug  for  making  glass,  and  is  largely  exported  for  that 
purpose.  It  has  proved  a  California  to  the  proprietor,  as  it  is 
sold  for  about  145$.  a  ton.  The  white  bed  passes  into  one  of  a 
pale  ochre  colour,  and  then  into  another  of  a  deeper  tint  striped 
with  yellow  bands.  The  thickness  of  the  sands  at  Headon  Hill 
is  unknown,  as  the  bed  dips  beneath  the  sea.  The  equivalent  bed 
at  White  Cliff  Bay  measures  200  feet  in  thickness.  No  fossils 
have  been  found  in  this  bed.  I  observed  only  fragments  of 
shells,  too  minute  and  water-worn  to  ascertain  to  what  genus 
they  belonged. 

Barton  Clay  Group. 

No.  40.  A  great  bed  of  brownish  clay  which  consists  of  several 
subordinate  beds.     It  forms  **  stratum  B ''  of  Webster's  sec- 
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tion.  It  is  traversed  by  seams  of  small  flint  pebbles  and  by  six 
or  seven  layers  of  septaria.  At  the  mouth  of  the  ravine  is  a 
hard  brown  clay,  the  equivalent  of  the  brown  clay  which  rises 
near  Beacon  Bunny  in  the  Hordle  section.  It  contains  the  same 
shells^  but  they  are  at  Alum  Bay  in  the  form  of  casts.  I  observed 
in  one  blocks  Nucula,  Venericardia,  Oliva  VLnd  Pleurotoma.  It 
contains  much  iron  and  three  layers  of  septaria.  The  next  por- 
tion is  the  true  representative  of  the  Barton  clay.  It  is  very 
fossiliferous,  but  the  shells  are  much  crushed  and  fragile.  It 
is  traversed  by  a  layer  of  septaria  and  seams  of  small  black  peb- 
bles ;  then  follows  a  thick  bed  of  green  sand  with  few  shells^ 
which  passes  into  a  stiff  brown  clay  containing  vast  quantities  of 
Nummularia  elegans.  Then  succeed  beds  of  green  sand  with 
few  shells^  and  six  or  seven  layers  of  septaria.  This  bed  mea- 
sures about  300  feet. 

In  the  following  list  I  have  given  the  Barton  shells  that  are 
most  abundant^  but  not  all  the  genera  and  species  contained 
therein : — 


Ampullaria  acuta. 

patula, 

Actseon  simulatus. 
Ancillaria  canalifera. 
Area  elegans. 
Buccinum  junceum. 

labiatum. 

desertum. 

Cancellaria  evulsa. 
Calyptnea  trochiformis. 
Chama  squamosa. 
Conus  dormitor. 

scrobiculus. 

Corbula  pisum. 

globosa. 

revoluta. 

Crassatella  sulcata. 
Fnsus  acuminatus. 

bulbiformis. 

longaevus. 

— —  errans. 


Nucula  similis. 

minima. 

Nummulites  Isevigatus. 


Ludna  mitis. 
Mitim  scabra. 
Murex  asper. 
Natica  ambulacrum. 


Ostrea  flabellum. 
Oliva  Branderi. 
Pecten  reconditus. 
Pectunculus  deletus. 
Pleurotoma  colon. 

comma. 

prisca. 

Pyrula  nezilis. 
Rostellaria  rimosa. 
Sanguinolaria  Hollowaysii. 
Psammobia  compressa. 
Triton  argutus. 
Trochus  monilifer. 
Turritella  imbricataria. 
Typhis  fistulosus. 

pungens. 

Venericaraia  globosa. 
Voluta  luctator. 

lima. 

spinosa. 

Teeth  of  Squalus. 
Teeth  of  Myliobatis. 


In  reviewing  the  facts  disclosed  by  the  study  of  the  preceding 
section,  the  following  consequences  may  be  logically  deduced 
therefrom  : — 

Ist.  That  during  the  deposition  of  the  series  of  beds  comprised 
between  the  upper  lacustrine  and  Barton  groups,  many  altema- 
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tions  of  physical  conditions  from  river  or  lake  to  estuary  and  sea 
prevailed. 

2nd.  That  the  upper  lacustrine  strata  exhibit  such  alternations, 
is  shown  by  bed  No.  2,  but  still  more  clearly  by  the  section  at 
Hampstead  Cliff,  which  belongs  to  this  group.  The  consider- 
ation of  its  beds  does  not  fall  within  the  limits  of  our  section, 
belonging  as  they  do  to  a  higher  zone  in  the  upper  lacustrine 
series.     The  lower  lacustrine  beds  present  similar  phsenomena. 

3rd.  That  the  estuary  conditions  more  especially  prevailed 
before  and  after  the  deposition  of  the  intercalated  marine  bed. 

4th.  That  the  upper  marine  indicates  a  period  in  the  struggle 
between  sea  and  lake,  when  the  former  obtained  for  a  time  the 
supremacy  :  the  marine  shells  and  sharks'  teeth  it  contains  prove 
this  condition. 

5th.  The  white  and  yellow  sands  at  Alum  Bay  immediately 
overlying  the  Barton  group  were  probably  of  estuary  origin.  The 
absence  of  organic  remains  leaves  a  doubt  upon  the  subject.  The 
equivalent  bed  however  at  Beacon  Cliff  on  the  Hampshire  coast, 
which  I  shall  more  particularly  describe  in  a  future  communi- 
cation, contains  a  large  quantity  of  estuary  shells  mixed  with 
true  marine  genera,  together  with  the  bones  of  turtles  and 
the  teeth  of  sharks.  Guided  by  these  facts,  we  infer  that  the 
white  and  yellow  sands  of  Headon  Hill  were  the  great  estuary 
deposit  which  introduced  the  lacustrine  conditions  under  which 
the  lower  freshwater  group,  with  the  other  intercalated  estuary 
beds,  were  dei)Osited. 
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Address  read  to  the  Cotteswold  Naturalist^  Club,  at  their 
Winter  Meeting,  held  at  Bristol,  Feb.  10,  1852. 

By  T.  Babwick  Lloyd  Baker,  Esq.  of  Hardwicke  Court, 

President. 

AoAnr,  (Gentlemen,  do  we  meet  at  the  end  of  our  summer — a 
summer,  we  trust,  not  unprofitablj  spent,  whether  as  a  Club  or 
in  our  own  separate  ayocations,  and  still  do  we  find  our  Club 
flourishing,  our  papers  increasing,  and  the  interest  felt  b^  the 
members,  as  fiEur  as  we  can  judge,  growing  more  and  more  vivid. 

Our  Winter  meeting  of  last  year  was  at  Cheltenham,  where  a 
party  of  twelve  members  and  two  friends  sallied  forth  from  the 
Lamb — after  breakfast — ^to  examine  choice  specimens  of  nature — 
not  altered,  but  assisted  and  preserved  by  art — ^in  the  drawers  of 
our  friend  and  most  valuable  colleague,  l5r.  Wright,  and  amongst 
them  the  beautiful,  and,  at  that  time,  undescribed  species,  of 
Fteroceris,  which  he  has  permitted  our  Club  to  have  the  honour  of 
first  making  known  to  the  eeolc^cal  world.  We  then  received 
the  kind  permission  of  Mr.  jPowkr  to  examine  his  collection — 
less  extensive,  but  most  curious  in  the  beauty  and  perfection  of 
the  specimens ;  and  the  Club  then  divided  into  a  Geological 
and  an  Ornithological  section,  and  separated — ^to  meet  at  dinner. 

The  Geological  section  ^to  which  we  will  give  precedence  by 
right  of  numbers)  proceedea  in  an  omnibus  to  the  base  of  Leek* 
hunpton  hill,  and  then  walked  up  to  the  quarries,  where  Mr. 
Brodie  called  the  attention  of  the  Section  to  the  *^  Bone  Bed"  at 
the  base  of  the  inferior  oolite,  and  other  strata  well  exhibited 
there ;  and  on  their  way  back  they  had  the  pleasure  of  meeting  a 
brother  G^lo^ist,  in  tne  person  of  aprofessed dealer  in  "  ancient 
fosedls  and  antidiluvian  remains."  What  were  the  relative  pro* 
portions  of  the  specimens  knocked  out  with  a  silver  hammer  at 
the  bc^^m  of  the  hill,  and  those  discovered  by  an  iron  hammer 
at  the  top,  is  not  accurately  stated  in  the  notes  of  the  Secretary ; 
but  one  recipe  recorded  therein  merits  publication,  namelj,  a 
method  of  preserving  delicate  and  fragile  fossil  shells  from  injury, 
by  steeping;  them  in  one-eighth  of  an  ounce  of  gum  tragacanth 
dissolved  in  a  pint  of  water.  When  dried  after  this  saturation 
their  consistency  is  greatly  strengthened 

So  &r  is  recorded  of  the  Geological  Section  of  the  Club. 

The  Omithdogical  Section,  on  the  other  hand,  loftier  in  its 
a^irstions  though  smaller  in  its  number,  required  not  an  omnibus 
tea  its  transport,  but  borne  alone  by  the  two  legs  of  the  President, 
proceeded  to  a  large  field  on  the  Tewkesbury  road,  in  company 
with  two  gentlemen  Falconers,  and  an  attendant  bearing  a  noble 
Falcon  nna  a  cast  of  Tercels,  hooded  and  belled.  I  had  much 
conversation  on  the  way  with  the  chief  of  the  party,  and  whatever 
die  may  be  said  of  him,  he  certainly  possessed  much  curious  in* 
formation  relative  to  the  races  of  fUoons  used  in  sport,  whether 
those  races  be,  as  some  hold,  distinct  species ;  or,  as  others  may 
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rather  incline  to  think,  permanent  or  nearly  permanent  Tarieties. 
It  is  a  curious  fact,  by  the  way,  and  one  much  to  be  regretted, 
that  Falconers  and  Naturalists  never  appear  to  consult  each  other. 
It  was  a  fact  long  known  to  all  Falconers  that  there  were  two 
species  of  Gyr  Falcon,  while  all  naturalists  declared  that  there 
was  only  one  species;  till,  at  the  Newcastle  meeting  of  the 
British  Association,  in  1838,  Mr.  Hancock,  of  Newcastle,  (whose 
"  Gorged  Falcon,"  in  the  Crystal  Palace  this  year,  shewed  him  to 
unite  the  qu^ties  of  a  Falconer  and  a  Naturalist  in  a  rare  degree) 
produced  a  set  of  specimens  both  of  the  Norway  and  of  the  Ice- 
land Falcons,  whicm  cleared  up  the  point,  and  conyinced  the 
Naturalists  that  the  Falconers  were  right. 

I  am  greatly  inclined  to  think  that  there  is  yet  much  of  the 
history  of  this  interesting  group  of  birds  to  be  gained  from  the 
Falconers,  if  we  could  see  them ;  but,  alas,  that  race  itself  has  so 
dwindled  away,  that  this  day  was  the  first  on  which  I  had  even 
had  an  opportunil^  of  seeing  an  hawk  flown,  and  nearly  the  first 
conversation  I  had  ever  had  with  a  tiudent  of  the  science. 

I  was  aware,  of  course,  that  the  stately  heron  was  not  our  des- 
tined quarry,  but  confess  I  regretted  that  a  pigeon  was  to  be 
thrown  to  them  instead  of  finding  a  partridge  at  the  least.  I  soon 
found  however  my  mistake,  as  the  mffht  at  a  pigeon  is  infinitely 
more  interesting  than  that  at  a  partridge. 

The  Tercels  were  thrown  ofl^  and  when  well  on  wing  the  pigeon 
was  thrown  to  them.  Had  the  hawks  been  in  perfect  condition 
and  regular  practice,  I  believe  they  would  have  taken  him  nearly 
with  certainty,  but  as  it  was,  they  chased  him,  striking  at  biwi  and 
turmng  him  for  a  considerable  time,  till  he  reached  some  trees  a 
^  quarter  of  a  mile  off  or  thereabouts,  when  they  returned  without 
mm :  but  a  second  pigeon,  not  flving  quite  so  strongly  as  the  first, 
was  taken  after  a  veiy  short  flight. 

The  flight  at  a  partridge  is  tame  work  by  comparison,  as  when 
the  hawk  gets  his  proper  elevation,  a  single  pounce  generally 
secures  the  steady  and  straight  flying  bird ;  but  to  see  a  tercel 
first  gain  his  elevation  above  the  pigeon,  and  then  make  hia 
stroke,  (a  beautiful  thing  in  itself,)  and  then  to  see  the  pigeon,  by 
the  most  violent  exertions  of  his  powerful  wings,  doubling,  flinging 
himself  head  over  heels,  as  it  were,  in  the  air  to  avoid  the  stroke, 
and  still  to  keep  making  his  way  towards  the  cover,  was  a  sport 
somewhat  indeed  like  coursing,  but  as  superior  to  it  in  beauty 
and  interest  as  the  locale  of  the  one  is  physically  to  that  of  the  other. 

Another  friend,  who  has  much  experience  in  falconry,  has  given 
me  an  account  of  one  tercel,  trained  by  his  brother,  who  during 
his  first  year  never  missed  killing  a  pigeon  single  handed ;  and 
that  on  one  oc<»sion,  when  a  pigeon  passed  over  a  plantation,  he 
was  seen  to  take  his  place  below  his  quarry  till  the  plmtation  was 
passed. 

One  other  scene,  however,  was  enacted  ere  we  left  the  field, 
which  J  would  not  have  missed  on  any  account,  though  it  was  one 
which  certainly  should  never  have  been  exhibited  under  the  name 
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of  sport,  and  least  of  all  to  a  large  number  of  ladies.  The  Falcon 
had  jost  moulted,  and  had  not  recovered  her  plumage  or  strength; 
and  it  is  necessary,  under  such  circumstances,  to  allow  them  to 
kill  a  large  bird  occasionally  to  restore  their  habits  and  courage. 
A  common  chicken  generally  serves  for  this  purpose,  and  of 
course,  were  it  but  for  the  ridicule  of  the  thing,  it  is  usually  done 
strictly  in  private.  The  chief  of  the  party,  however, — whom  we 
name  not  (by  any  name,) — determined  on  this  occasion  to  have 
this  feat  performed  in  public,  and,  as  might  be  expected,  some 
laughed  immoderately  and  some  were  greatly  disgusted.  I  myself 
could  have  joined  either  party,  had  I  not  been  so  extremely  inte- 
rested in  observing  the  instinct  and  habits  of  the  bird  under  un- 
wonted, and,  as  she  seemed  to  think,  most  unpleasant  circum- 
stances. 

On  bein^  hooded  off  she  circled  in  short  rapid  flights  round  the 
Falconer's  ne^  waiting  on,  as  it  is  termed,  wnile  he  walked  some 
hundred  yards  into  the  field ;  and  it  was  worth  going  some  dis- 
tance even  to  see  that  flight. 

The  poor  chicken  was  then  thrown  down,  but  the  folcon,  though 
hungry,  had  no  notion  how  to  attack  an  animal  on  the  ground. 
8he  stooped,  indeed,  once  or  twice,  but  seemed  unable  to  bring 
her  ideas  to  so  low  a  level,  and  passed  over  the  fowl's  back.  She 
then  continued  waiting  on  for  a  time,  in  hopes  of  nobler  game, 
and  finding  none  made  another  stoop  or  two  at  the  chicken  with 
equally  bad  success.  She  then  tried  another  plan ; — with  the  chi- 
valrouB  spirit  of  a  knight  of  old,  who  having  unhorsed  his  enemy, 
would  waive  the  advantage,  and  dismount  to  renew  the  combat  on 
foot,  the  Falcon  descended  to  earth,  and  quietly  walked  up  to 
the  hen.  But,  as  a  knight,  in  a  stiff  suit  of  tilting  armour,  would 
find  it  no  easy  thing  to  move  himself  or  use  his  spear  when  off  his 
horse,  against  an  active  boy  in  a  smock  frock,  so  was  the  Falcon 
equally  at  a  loss.  The  hen  ran  away,  and  the  Falcon  stood  still 
and  looked.  Meanwhile  the  poor  hen  recognized  even  from  a 
distance  her  natural  protector,  man,  and  in  spite  of  the  Falconer's 
efforts,  she  kept  running  towards  the  crowd  of  spectators  on  the 
road,  and  had  made  two  thirds  of  the  distance,  when  the  Falcon, 
savage  at  being  foiled,  although  angry  with  herself  apparentlv  at 
having  to  perrorm  so  low  a  part,  after  several  ineffectual  clutches, 
which  only  knocked  off  some  feathers,  at  last  stooped  her  pride  so 
low  as  fiurly  to  seize  the  poor  chicken,  and  of  course  all  was  over 
immediately. 

On  our  return  to  Cheltenham,  I  was  shown  a  really  beautiful 
collection  of  Falcons  and  Hawks  used  in  the  sport,  all  stuffed  by 
Hancock,  and  I  never  saw  displayed  so  perfect  a  knowledge  of 
the  attitudes  and  habits  of  that  race,  till  I  saw  those,  by  the  same 
hand,  in  the  Great  Exhibition  of  this  year. 

But  here,  gentlemen,  suffer  me  to  make  a  lonff  interpolation ; 
for  the  finend,  to  whom  I  before  alluded,  has  kindSy  given  me  the 
following  sketch  of  the  Hawking  Club  at  the  Loo,  and  allowed 
me  to  present  it  to  the  Club. 
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**  The  last  Hawking  establishment  in  England,  which  was  con- 
ducted on  a  Ym  liberd  scale,  and  which  had  for  its  object  the  pursuit 
of  the  lordly  Heron,  was  kept  hj  a  small  society  of  gentlemen  who 
had  their  annual  meetings  at  Didlington,  the  seat  ofLord  Bemers, 
in  Norfolk.  Twelve  or  fifteen  years  ago  (when,  from  various  reasons, 
the  Club  ceased  to  exist)  some  of  the  members  unwilling  to  be 
deprived  of  their  £Etvourite  sport,  determined  to  look  out  for  a  new 
arena. 

''In  some  old  history  of  the  middle  aces,  it  was  found  that  the 
most  celebrated  ground  for  Falconry  had  been  at  the  Loo,  in 
Holland,  in  the  neighbourhood  of  Amheim.  Thither  some  of  our 
amateur  sportsmen  bent  their  way,  and  found  that  every  requisite 
for  carrying;  on  the  sport  on  a  princely  scale  still  existed.  The 
Palace  at  the  Loo  was  once  the  mvourite  residence  of  our  Great 
William.*  It  was  here  that  his  noble  mind  relaxed  itself  from 
the  turmoils  of  war  and  politics,  and  enjoyed  in  quiet  the  chase 
of  the  red  deer,  which  are  not  yet  extinct  in  the  extensive  woods 
which  surround  Het  Loo. 

''  This  palace  was  now  the  seat  of  King  WilHam  the  Eirst,  who 
having  resigned  the  Government  of  KoUana^to  his  son,  had 
chosen  that  delightful  spot  for  his  residence.  To  him  then  was 
application  made  for  permission  to  form  a  Hawking  Glub  at  the 
Lob.  The  proposal  met  with  the  greatest  encouragement  from 
him ;  and  his  gruidson.  Prince  Alexander,  was  named  President  of 
the  Olub ;  of  which  the  present  yiTig  of  Holland,  and  most  of  the 
Dutch  nobility,  with  about  a  dozen  Englishmen,  were  members. 

''  The  grounds  at  Het  Loo  are  as  favourable  as  is  possible  for  the 
sport  An  immense  Heronry  is  situated  in  a  lofty  wood,  and  the 
country  around  consists  of  dry  sandy  plains.  The  season  for  the 
sport  is  in  May,  June,  and  July,  while  the  Herons  are  engaged  in 
rearing  their  young. 

''  The  site  of  the  day's  sport  cannot  be  fixed  till  the  morning 
arrives.  It  must  be  to  leeward  of  the  Heronry,  as  that  bird 
always  turns  down  wind  when  pursued,  and  could  he  reach  the 
high  wood  in  that  direction,  it  would  not  onlv  soon  terminate  the 
sport  and  protect  the  game,  but  very  probably  cause  the  loss  of 
tine  Ealcons. 

"The  Ealconers  employed  by  the  Olub,  of  whom  there  are  two 
distinct  parties,  of  three  or  four  men  each,  reside  during  the  great- 
est part  of  the  year  at  their  native  village  of  Ealkensvaerd,  where 
their  fore&thers  have  followed  the  same  profession  and  supplied 
Europe  with  lUconers  from  time  immemonaL  On  the  plains  near 
their  nome,  the  young  Falcons,  Peregrines,  who  have  already  learnt 
to  prey  for  themselves,  are  caught  in  the  autumn  or  winter,  by 
means  of  a  pigeon  and  a  bow  net,  and  put  in  training  for  the  spring 
campaign. 

*  KoTB  BT  THB  EDITOR. — Somo  doubt  having  arisen  as  to  who  my  friend 
means  by  our  Great  'William,  I  am  requested  to  explain,  that  it  does  not  allude 
to  a  }^ffify  respected  member  of  our  Club  who  might  merit  that  title,  but  to 
WiUiam  lu.,  wnom  Waterton  irreverently  designates  **  Dutch  William^' 
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"  They  are  first  taught  to  pursue  pigeons ;  and  when  qmte  re- 
claimed and  perfect  in  that  flight,  the^  are  broken  from  pigeons 
and  enterd  hj  degrees  to  the  Heron.  In  its  wild  state  the  Peregrine 
does  not  attack  so  large  a  bird  as  the  Heron :  many  imfortunate 
hens  have  to  be  sacrificed  before  the  Falcons  acquire  the  courage 
that  is  necessary  for  that  flight. 

"  The  number  of  trained  hawks  brought  by  these  Falconers  to 
the  Loo  every  spring  is  generally  between  tortj  and  fifty ;  few,  and 
only  the  best  of  them,  are  kept  through  the  moulting  season,  and 
»  new  supply  of  young  birds  is  procured  for  the  following  year. 
The  birds  of  the  nrst  season  are  considered  faster  and  better  than 
older  birds. 

"  Besides  the  professional  Mconers,  Mr.  Newcome,  of  Hockwold, 
a  Norfolk  gentleman,  frequently  brings  some  Falcons  with  him 
to  the  meeting.  He  is,  perhaps,  the  first  practical  Falconer  in 
Europe,  and  the  condition,  and  consequent  high  courage  of  his 
hawks  has  frequently  exceeded  that  of  tne  professionals. 

'*  On  a  hawking  morning,  the  two  sets  of  Falconers  proceed  to 
the  appointed  ground,  takinc;  with  them,  on  frames  made  for  the 
purpose,  as  many  cast  of  F^x>ns  as  they  consider  fit  to  be  flown 
on  that  day.  The  company  follow,  and  tiuke  their  station  generally 
on  some  low  range  of  hills,  crossing  the  plain,  and  wait  the  ap- 
pearance of  a  heron.  Two  pair  of  mounted  Falconers,  each  with 
a  Falcon  on  his  fist,  in  fiill  costume  of  hood  and  bells,  take  their 
stations  a  little  in  advance  of  the  company,  forming  a  kind  of  line 
with  them,  and  about  a  quarter  of  a  mile  distant  on  either  hand, 
another  mounted  Falconer,  but  without  a  hawk,  caUed  the  down 
wind  rider,  takes  his  station  from  half  a  mile  to  a  mile  down  wind 
of  the  line,  the  distance  depending  on  the  strength  of  the  wind. 

**  At  length  the  cry  of  *  Srla  voU/  (the  tally-ho  of  hawking)  an- 
nounces that  a  Heron  is  in  si^ht,  bringing  slowly  home  the  produce 
of  the  morning's  fishing  to  his  nest.  The  two  Falconers,  at  that 
end  of  the  line  nearest  to  the  Heron,  now  see  him,  and,  bending 
down  on  their  horses,  take  advantage  of  every  inequalitj^  of  the 
ground  to  get  as  near  as  possible  to  the  point  over  which  the 
JBEeron  will  pass.  He  is  allowed  to  pass  the  line  in  fancied  security, 
and  proceed  a  little  way  up  wind  towards  his  home. 

*'  The  hawks  are  then  hooded  ofl*,  the  flight  commences,  and  the 
horsemen  start  in  pursuit.  The  moment  the  Heron  perceives  that 
he  is  followed,  he  proceeds  to  disgorge  the  flsh  he  has  in  his  crop, 
which  falls  heavily  to  the  ground.  He  then  turns  his  head  down 
wind,  and  mounts  as  fast  as  he  can,  his  object  is  to  prevent  the 
hawks  from  getting  above  him.  It  is  curious  to  observe  the  dif* 
ferent  ways  which  some  of  the  best  and  £ftvourite  hawks  take  to 
gain  their  vantege  height.  Some  fix  their  eyes  on  the  quarry,  and 
work  upwards  in  a  straight  line  towards  it.  Others  slip  away  on 
the  wing,  and  rise  to  their  pitch  with  a  long  eradual  ascent,  at  a 
great  distance,  and  quite  in  another  direction  from  the  Heron,  and 
when  they  have  reached  a  proper  elevation,  sweep  like  lightning 
round,  and  appear  suddenly  above  the  chase.  ^OOqIc 
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"  But,  see  !  Thunderbolt  has  reached  her  pitch,  and  soars  high 
above  the  Heron — she  stoops — she  has  missed  him ;  the  impetu- 
osity, firom  which  she  gained  her  name,  has  brought  her  far  below 
the  Heron,  and  it  will  be  long  ere  she  gets  above  him  again. 

"  Now,  der  Euyter  has  taken  her  place.  Ha !  der  Euyter !  good 
hawk.  Der  Euyter  has  missed  him.  Again  and  again  the  Heron 
dodges  his  pursuers,  and  has  risen  by  this  time  to  an  immense 
height.  He  has  passed  since  he  turned  down  wind,  over  a  space 
of  nearly  two  miles  in  a  very  short  period,  rising  continually  on  the 
wind.  At  last  he  is  struck ;  the  other  hawk  closes  rapidly  to  him, 
and  all  three  come  to  the  ground  together.  It  is  now  that  the  use 
of  the  down  wind  rider  is  seen ;  the  flight  has  been  so  rapid  that 
the  Falconers,  who  hooded  off  the  birds,  are  still  half  a  mile  dis- 
tant, and  the  down  wind  rider  alone  is  at  hand  to  take  them  up. 
In  very  long  flights,  when  the  heron  escapes,  he  is  of  even  more 
use,  and  without  him  the  Falcons  would  frequently  be  lost.  On 
such  an  occasion,  he  should  be  far  a  head  of  the  other  riders,  when, 
taking  a  pigeon  from  his  pouch,  he  swings  it  in  the  air  as  he  galops 
along,  and  shouting  his  Falconer's  cry  at  the  top  of  his  voice, 
generally  succeeds  in  taking  up  the  hawks.  Towards  the  end  of 
the  season,  when  the  Falconers  are  not  so  much  afiuid  of  loosing 
their  hawks,  they  fly  the  light  Herons  that  are  leaving  their 
nests,  in  preference  to  those  that  are  coming  home  so  heavily  laden. 
These  show  very  long  flights,  and  sometimes  a  gallop  of  three 
miles  at  top  speed  wfll  faU  to  bring  the  rider  to  the  end.  The 
first  amateur  who  is  up  is  entitled  to  the  Heron's  plume,  and  after 
a  long  and  rapid  flight  there  is  much  rivalry  as  to  who  shall  have 
the  honour  of  carrying  back  that  trophy  to  the  hill  on  which  the 
ladies  remain,  and  with  their  glasses  frequently  see  as  much  or 
more  of  the  flight  than  the  hardest  riders. 

"  On  a  perfectly  still  day  the  Heron  will  frequently  mount  into 
the  air  in  a  continued  spiral  circle,  like  a  cork  screw,  and  the 
sportsmen  leaning  back  on  their  horses,  without  moving  a  step, 
watch  the  three  birds  mount  into  the  clear  blue  sky,  to  a  height 
at  which  the  human  eye  can  hardly  distinguish  them. 

"The  Falcon  generally  used  for  this  sport  is  the  female  Peregrine; 
Jer  Falcons  have  been  procured  from  Norway,  and  Iceland  Fal- 
cons from  that  island,  and  flown  at  Het  Loo.  These  kinds  are 
larger  and  faster  than  the  Peregrines,  but  either  from  their  being 
of  a  more  sluggish  disposition,  or  from  their  nature  and  require- 
ments not  being  so  well  understood  by  the  Falconers,  the  best 
sport  has  been  usually  shown  by  the  Peregrine.  In  feet,  a  cast  of 
bold  and  well  trained  Peregrines  is  fully  a  match  for  a  Heron. 

"  The  rook  will  often  show  a  good  flight  when  pursued  by  a  bad 
falcon  or  tercel,  and  a  flight  of  this  sort  is  a  pastime  that  fre- 
quently enlivens  the  ride  to  cover,  or  the  return  home ;  but  the 
rook  is  a  shuffling,  cowardly  bird,  and  endeavours  to  escape  by 
hiding  himself  and  taking  advantage  of  all  sorts  of  mean  subter- 
fuges, instead  of  depending  nobly  on  his  own  powers  and  feeing 
the  clear  and  boundless  sky  like  the  Heron.        j  j^  h  b  GoOQ 
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"  The  zest  with  which  the  Princes  of  the  house  of  Orange  enter 
into  this  noble  sport  can  only  be  exceeded  by  the  princely  Sability 
with  which  they  welcome  the  members  of  the  society ;  showing  that 
eTen  a  crown  shines  with  additional  lustre  when  worn  by  the  first 
gentleman,  as  well  as  the  most  powerful  prince  of  his  people." 

Allow  me,  Gentlemen,  to  congratulate  you  on  the  possession  of 
BO  graphic  an  account  of  a  pastime,  of  which,  in  the  present  day, 
BO  Uttle  is  really  known,  but  which  has  always  been  a  matter  of 
e^ual  interest  to  the  sportsman,  the  naturalist,  and  the  antiqua* 
nan. 

But  from  hawking  we  must  "  return  to  our  mutton,"  as  we  did 
—at  the  Lamb,  After  which.  Dr.  Wright  gave  us  his  description 
of  his  new  and  extremely  beautiful  species  of  Fteroceris. 

The  President  gave  a  rough  sketch  of  the  proceedings  of  the 
Club  during  the  summer;  and  the  Secretary  made  the  hitherto 
unheard  of  demand,  for  the  sum  of  3^.  6d.  from  each  member  for 
the  year's  expences,  and  after  fixing  the  days  of  meeting  for  the 
following  summer,  we  adjourned  till  our  first  spring  meeting  on 
May  13. 

On  this  day  our  Club  assembled  in  large  numbers  at  the  White 
Hart  Ttitij  at  Cirencester,  from  whence  we  yisited — ^first,  the  house 
of  our  ArchsDological,  as  well  as  every  other  o-logical  member,  Mr. 
Buckman,  who  had  lundly  spread  out  for  us  on  his  floors,  the  ori« 
ginal  tracings  of  the  tessellated  pavements  lately  found  at  Ciren- 
cester. These  drawings  being  not  a  copy  merely  of  the  general 
outline  and  colouring,  but  actual  tracings  of  every  tessella  coloured 
on  the  spot,  represented  the  original  works  of  the  Eomans  with  a 
fidelity  which  will  not  be  suroassed — till  Lord  Bathurst  shall  have 
carried  out  the  design  which  he  has  undertaken  with  the  spirit  and 
liberality  which  characterizes  all  his  works,  whether  for  the  good 
of  the  town  of  Cirencester,  or  for  the  benefit  of  the  neighbourhood 
in  |;eneral,  of  erecting  a  building  in  which  these  choice  and  inter- 
estmg  relics  of  ancient  times  sball  be  deposited,  and  secured  to 
future  ages,  free  from  the  risks  that  must  attend  their  present 
literally  transition  state.  There  is  no  lover  of  archseological 
research,  no  well  wisher  to  the  town  of  Cirencester,  who  does 
not  look  forwards  anxiously  to  seeing  these  pavements  secured  to 
posterity — ^by  design  (as  tney  have  been  secured  to  our  time  by 
obscurity)  and  to  the  adding  to  the  town  an  attraction  which  can 
be  equalled  by  nothing — except  Mr.  Villebois'  hounds. 

"We  then  proceeded  to  the  College,  where  the  Museum  of  Natu- 
ral History  nas  been  arranged  with  a  care  which,  we  trust,  will 
encourage  all  who  can  assist  it,  to  do  their  best  to  add  to  a  collec- 
tion, which  has  shewn  itself  really  worthy  of  the  best  help  which 
can  be  given  it,  especially — as  regards  the  immediate  objects  of  the 
College — the  room  attached  for  preparations  iUustrative  of  vete- 
rinary science,  under  the  able  direction  of  the  Professor  of  that 
branch  of  agricultural  instruction,  Mr.  Brown.  We  then  walked 
through  the  farm  buildings  to  the  railroad  cutting  through  the 
Bradlford  day — at  the  point  where  it  crosses  the  Ackman  street-^ 
where  we  found  even  in  our  brief  search,  many  specimens  of  itsi  ^ 
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fossils,  Bucb  B8  the  terebratula  decussata,  orbiecilaris,  digona^  &c.^ 
and  where  Mr.  Buckman  and  the  students  of  the  College,  haTe 
eoUeeted  no  less  than  223  distinct  spnecies  of  fossil  remains. 

We  then  proceeded  along  the  railroad  to  a  little  beyond  the 
Kemble  station,  where  a  curionslj  distinct  fault  was  shewn  in  the 
cutting  before  passine  the  tunnel,  where  the  Gombrash,  the  Forest 
marble,  and  the  Braoford  day,  have  sunk  so  low,  that  the  Com- 
brash  on  one  side  of  the  &ult  is  brought  down  to  a  leyel  with  the 
great  oolite  on  the  other. 

We  then  returned  b^  the  banks  of  the  Canal — ^looking  into  the 
remains  of  the  Amphitheatre  by  the  way — ^to  our  dinner  at  the 
White  Hart.  But  here  occurrea  a  difficulty  which  I  much  regret 
to  record,  and  which  I  propose  to  make  a  ground  of  a  spinal 
motion  for  the  consideration  of  the  Club.  Although  we  utterly 
and  with  scorn  deny  the  imputation  which  some  of  oiur  calumnia- 
tors venture  to  assert — ^namely,  that  the  dinner  and  that  etherial 
dew  of  the  mountains  which  usually  succeeds  it,  forms  a  principal 
attraction  to  our  meetings — ^though  we  have  striyen  most  suc- 
cessfully throughout  our  existence  to  retain  that  absence  of  luxury 
— ^that  almost  eremitical  fare  which  would  prevent  such  assertions 
from  those  who  knew  aught  of  our  habits — ^yet  there  can  be  no 
doubt  that  it  behoves  us,  more  especially  as  students  of  nature,  to 
remember  that  nature  ought  to  be  supported. 

Now,  our  excellent  Secretary  has  taken  care— -on  all  the  cards, 
on  which  he  sends  us  the  notices  of  our  meetings,  to  print  most 
legibly  "  An  answer  will  oblige."  Alas  for  the  frfulty  of  even  Cot- 
teswoldian  man !  Will  it  be  believed  that  there  are  any  who  are 
not  anxious  to  oblige  the  Secretary  P  Yet  so  it  is.  Now  mark 
the  consequence.  The  Secretary  being  led  to  expect  about  twelve 
to  dinner,  made  his  preparations  for  that  number.  For  twelve  did 
mine  Host  of  the  White  Hart  provide  a  sufficient  repast.  But 
when  nearly  thir^  appeared  to  partake  of  it — whose  fault,  I  ask, 
was  it  that  the  table  proved  all  too  small  ?  and  though,  thanks  to 
our  being  in  the  good  town  of  Cirencester,  mine  Host  was  enabled 
both  to  get  other  tables  and  to  eke  out  a  bare  sufficiency  to  place 
thereon,  yet  had  the  same  case  occurred  at  one  of  the  more 
usual  habitats  of  the  Club— some  small  hostelrie  in  some  lone  and 
sequestered  valley  of  the  Cotteswoldes — I  tremble  to  think  of  the 
consequences.  1  even  find  the  following  observation  recorded  in 
the  notes :  "  Though  unexpected  pleasures  are  often  agreeable — 
the  Secretary  finds  that  he  derives  even  greater  gratification  from 
dwellinfi;  some  days  previously  on  the  thoughts  of  meeting  such 
and  such  friends,  than  from  the  sudden  apparition  of  an  umooked 
for  (though  not  unwished  for)  member — followed  mayhap  by 
several  friends  (all  extremely  agreeable — buf)  for  whom  no  provi- 
sion has  been  made  in  the  bill  of  fiure. 

Now  the  motion  which  I  beg  td  found  on  this  appalling  state- 
ment is  as  follows : — 

That  our  Secretary  do  prepare  a  list— to  be  laid  before  the  Club 
this  day  six  montha---or  some  other  time— of  all  who  on  this  ocoa- 
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sion  fiELiled  to  comply  with  his  yerj  reaaonable  request,  and  that 
the  dub  do  consider  in  the  meantime,  whether  the  offenders  shall 
be  deemed  guilty  of  high  treason  to  our  King  of  Clubs ;  and  (we 
will  omit  two  of  the  penalties — but^  be  quadiered  elsewhere ;  or, 
whether  thej  should  be  subjected  to  club  law  and  fusticular  punish- 
ment; or,  whether  they  should  be  debarred  their  allowance  of 
whiskey  for  the  future — ^unless  indeed  they  compound  for  their 
transgression,  by  bringing  a  bottle  of  the  pure  nectar  of  the 
mountains  to  a  subsequent  meeting/' 

Gentlemen,  I  leave  this  important  subject  to  your  consideration. 

After  dinner  at  various  tables,  we  crowded  together  at  one  board, 
where,  the  minutes  of  the  former  meeting  having  been  read — Mr. 
Fooley  exhibited  the  foot  print  of  a  Saunan  reptile,  found  in  the 
Stonesfield  slate^  at  Earmmgton,  near  Northleach ;  tocher  with 
a  photograph  or  calotype  which  represented  it  adnurably.  A 
letter  was  also  read  from  Professor  Owen,  who  promises  to  examine 
the  specimen  more  folly,  and  describe  it  in  a  forthoominffwork. 
This  valuable  specimen  oelongs  to  Bobert  Brown,  Esq.,  of  Barton 
BuiT,  near  Cirencester. 

Mr.  Buckman  then  described  and  exhibited,  a  very  curious 
variety  of  the  Lamium  album,  or  white  dead  nettle — tne  peculi- 
arity of  which  was — ^that  the  lateral  teeth  in  its  flowers  were  all 
chane;ed  or  developed  into  side  lobes.  This  is  interesting  as  shew- 
ing that  these  teeth,  which  have  been  made  a  generic  character  by 
botanists,  ought  not  to  be  so  considered,  being  only  undeveloped 
lobes,  like  those  we  see  in  many  other  genera  of  the  bbiate  flowers. 
Mr.  Buckman  states  that  he  has,  for  some  years,  watched  the 
plants  firom  which  these  flowers  were  taken,  and  that  they  always 
produce  flowers  of  the  same  kind«  Dried  specimens  also  of  tliat 
rare  plant — the  Thlaspi  perfoliatum^ — ^were  distributed  to  many  of 
the  members  by  Mr.  Buckman ;  one  of  whose  pupils  had  found  it 
growing  near  Sapperton.  Its  great  interest,  in  addition  to  ita 
rarity  being,  that  it  has  never  been  found  on  any  other  formation 
than  that  of  the  great  ooUte. 

Dr.  Wright  then  gave  us  a  theory  of  the  oolite  marl,  which 
occurs  above  the  freestone  beds  of  the  inferior  oolite,  which  h& 
designated  as  a  coral  reef.  This  led  to  an  animated  discussion 
between  Professor  Buckman  and  himself,  and  I  find  it  on  record 
that  the  President  observed,  that  as  when  thieves  fall  out,  honest 
men  came  by  their  rights ;  so,  when  men  of  high  talent  dispute  a 
point,  the  ignorant  at  least  may  pick  up  many  scraps  of  informa- 
tion ;  and  few  are  better  able  to  judge  of  the  feelings  of  this  latter 
class  than  the  President. 

On  the  24th  of  June,  absence  from  the  County  prevented  my 
attendance  at  the  meeting  of  the  Club.  I  must,  therefore,  ayrer 
you  the  animated  account  of  the  proceedings  kindly  afforded  by 
tiie  notes  of  the  Secretary. 

^*  Our  excursion  was  to  be  directed  towards  the  quarries  near 
Sevenhampton,  where  the  Stonesfield  slate  has  been  worked.  On 
leaching  tne  hill  above  Seaford,  in  sight  of  Mr.  Beale  Browne'sr 
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Bteam  engine  climmey  which  crowns  the  opposite  rise,  we  turned 
up  the  hin  to  the  left.  The  road  hitherto  had  led  through  a  pretty 
and  undulating  grass  country  with  woods,  on  gravel  and  lias  day. 
We  soon  found  ourselves  on  arable  land  with  stone  walls;  the 
inferior  oolite  being  exposed  in  a  quarry  which  we  passed.  From 
this  rise  a  fine  view  is  presented  looking  back  to  Leckhampton  and 
Church  Down  Hills.  The  thickness  of  the  great  oolite  is  here 
but  small,  as  we  soon  found  ourselves  at  the  Quarries  where  the 
Stonesfield  slate,  its  highest  member,  is  ezposea — ^having  above  it 
a  clay,  said  to  represent  the  Bradford  clay.  We  searched  in  vain, 
however,  for  one  of  the  characteristic  shells  of  that  formation — 
the  terebratula  digona.  The  ostrea  acuminata  is  the  most  preva- 
lent ;  which  is  found  all  through  the  Stonesfield  slate. 

Some  specimens  of  the  Bee  Orchis  were  dug  up  to  be  trans- 
planted to  more  civilized  haunts;  but  Mr.  Buckman  suggested 
that  one  reason  why  the  attempt  so  rarely  succeeds  is,  that  it  is 
usuallv  made  while  the  plant  is  in  flower.  Mr.  Buckman  men- 
tionea  to  us  several  rare  plants  which  were  found  in  this  neigh- 
bourhood, such  as  the  beautiful  astragalus  hypo^lottis,  found  on  the 
crest  of  the  hill ;  the  A  glycyphylhis,  found  in  the  bushes ;  the 
lathyrus  sylvestns,  in  the  hedge  by  the  path  ascending  -^^'s  ^^ ; 
and  above  all,  in  Puckham  Scrub,  the  melittus  melissophyllum, 
"  the  glory  of  the  Cotteswolds."  To  some  people,  be  it  observed, 
we  might  fear  to  publish  this  information ;  lest  ruthless  plunderers 
should  attempt  to  perfect  their  own  collections  at  the  expence  of 
the  nature  they  profess  to  admire.  But  far  be  such  thougnts  from 
the  members  of  our  Club !  Nav,  we  venture  to  make  known 
among  ourselves,  the  habitats  of  these  rare  plants,  in  the  full  con- 
viction that  each  Cotteswoldian  will  not  only  be  moderate  in  help- 
ing himself  to  no  more  than  the  locale  can  well  spare,  but  will  be 
careful  to  avoid  communicating  the  intelligence  to  any  who  are  not 
sufficiently  honest  and  true  to  nature,  to  be  trusted.  Perhaps, 
indeed,  we  may  be  excused  for  suggesting,  that  the  best  way  of 
avoiding  the  betrayal  of  nature's  secrets  to  such  persons,  would  be 
the  carefully  eschewing  their  company  altogether. 

On  this  occasion,  however,  the  Club,  it  seems,  did  not  even  suc- 
ceed in  feasting^  their  eyes  on  them ;  for  having  whetted  their 
appetites  most  keenlv  among  the  oyster  beds  of  the  Stonesfield 
slate,  they,  bv  an  tmiortunate  mistake,  it  appears,  missed  the  road 
through  Puckham  Scrub,  and  took,  instead,  the  direct  road  to 
Cheltenham,  where  in  some  degree — the  dinner — ^but  in  a  much 
greater  degree  the  first  part  of  Dr.  Wright's  interesting  lecture  ok 
the  echinoderms  served  to  console  the  members  for  the  loss  of  the 
melittus  melissophyllum. 

On  August  5th,  the  Club  commenced  its  third  meeting  at  the 
hospitable  board  of  our  member  Mr.  W.  Phelps,  at  Chestal,  near 
Dursley;  firom  whence — after  examining  some  curious  masses 
of  recent  calcareous  tuSet,  containing  leaves  of  plants,  shells,  &c., 
which  were  quarried  at  the  bottom  of  the  grounds,  and,  affording  a 
lasting  as  well  as  picturesaue  weather  stone,  are  built  into  many 
of  the  walls,— we  crossed  the  valley  and  ascended  the  opposite  hiU 
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throagh  the  woods  of  Mr.  Bengough,  of  the  Bidge ;  and  thence 
through  those  of  your  unworthy  President,  and  those  of  Mr. 
Stoughton,  the  Club  completed  the  circuit  of  the  valley  of  XJley, 
(of  which  Dursley  is  the  gorge),  and  returned  by  the  way  of  XJley 
Bury  and  Downham  to  Dursley.  Mr.  Buckman  promised  the 
Secretary  a  list  of  the  numerous  botanical  species  collected  in  the 
day's  research.  But,  alas,  I  am  a&aid  that  it  remains  with  the 
paper  on  the  mistletoe  bough — and  some  others  long  promised  us 
— and  if  a  report  which  has  just  reached  me  be  cotrect,  we  must 
not  now  assiune  the  tremendous  severity  with  which  we  should 
have  called  on  him  to  shew  the  reason  why,  but  must  leave  his 
reformation  in  other  hands,  wishing  those  hands  every  possible 
success  in  their  undertaking. 

I  must,  however,  allude  to  a  piece  of  small  pride  of  my  own. 
In  one  small  hollow,  which  appears  to  be  a  continuation  of  the 
hoUow-way,  leading  &om  the  northern  entrance  of  the  intrenchment 
on  Uley  Bury,  dose  to  the  point  where  the  road  up  Lampem  Hill 
enters  the  wood,  a  friend  oi  mine,  two  or  three  years  a^o,  drew  my 
attention  to  a  natural  fernery  of  great  variety,  and  in  frequent 
visits  I  have  found  in  the  space  of  about  100  yards  by  40,  the  fol- 
lowing species  of  ferns,  all  growing  with  unusual  luxuriance : — 

Polypodinin  vulgare  Asplenium  trichomanes        Athjrium  filix  foamina 

P.  dryopteris  A4>i<iiam  angulare  Scolopondrium  vulgare 

Pteris  acqoilina  Lastroea  filix  mas 

Blechniun  boreale  L.  dilatata 

The  Ceterach  officinarum  and  the  Asplenium  ruta  muraria  abound 
about  two  miles  off;  the  Polypodium  Calcareum  is  in  the  woods 
near  Woodchester ;  the  Aspidium  Aculeatum  abounds  in  all  the 
woods  of  the  valley  though  not  in  that  particular  spot. 

There  are  few  grander  points  of  the  Cotteswolds  than  the  Eoman* 
entrenchment  on  Uley  Bury;  whether,  in  our  walk  round  the  em- 
bankments, we  look  up  the  Vale  to  the  Malvern  Hills,  or  across  it 
to  the  Sugarloaf  and  other  "Welsh  mountains,  towering  over  the 
JForest  Huls,  with  the  wide  reach  of  the  Severn  called  Frampton 
Bay,  and  the  broad  and  rich  Vale  at  our  feet;  or,  to  the  left  again, 
down  the  Vale  to  the  waters  of  the  Bristol  Channel  with  Stinch- 
combe.  Peak  Down,  Cam-down,  and  Downham  Hills  on  the  left ; 
or,  finally,  turning  south-east,  look  back  into  the  lovely  valley  we 
have  spent  the  day  in  compassing,  with  its  deep  beech  woods  sur- 
rounding the  fine  timber  and  luxuriant  verdure  of  its  meadows ; — 
to  say  nothing  of  the  interest,  archa&ologically  speaking,  of  the 
entrenchment  itself,  with  its  three  perfect  entrances  and  the  two 
covered  ways  leading  from  each.  All  make  Uley  Bury  a  point  of 
unusual  interest. 

After  dinner,  at  the  Old  Bell  at  Dursley,  as  there  was  no  paper 
to  be  read,  Mr.  Buckman,  who  has  a  wonderful  facility  in  coming 
to  the  rescue  where  he  is  extremely  wanted  (though  were  he  to 
present  himself  whenever  he  is  wished  for,  he  must  divide  himself 

^  Onginally  British,  as  shewn  by  its  irregular  form— but  altered  and  perfected 
by  the  Romans.  / 
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into  as  manj  parts  as  be  has  iriends),*  called  the  attention  of  the 
Club  to  some  new  works  on  Natural  History.  Firstly— deservedly 
firstly, — to  a  '' Manual  of  the  Mollusca,"  well  worthy  the  attention 
of  every  naturalist,  not  only  because  its  author  is  S.  F.  Woodward, 
whose  name  is  something  in  itself— nor  only  because  he  is  an  asso- 
ciate of  the  Linnean  Sodelrv,  and  an  Assistant  in  Geology  of  the 
British  Museum ;  he  has  a  mr  higher  claim  on  our  attention,  in  be- 
ing "  a  member  of  the  Cotteswold  Naturalists'  Club."  I  confess  I 
no  sooner  heard  the  fact  than  I  immediately  purchased  two  copies, 
determined  to  read  them  both.  Mr.  Buckman  then  alluded  to  the 
second  edition  of  one  of  the  most  pleasing  guides  to  the  wild 
flowers  of  England  and  Wales,  "  The  Botanical  Looker-out,"  by 
Edwin  Lees,  F.L.S.,  the  President  of  the  Worcester  Naturalists' 
Club,  a  sister  institution  of  our  own.  The  Secretary's  account 
concludes  with  mentioning  Mr.  Buckman's  promises  to  bring  to 
Bredon  some  notes  on  the  Yucca  Gloriosa.  Which  he  didtCt. 
However,  we'll  say  no  more  of  that  at  present. 

On  September  16,  the  Olub  met,  nommally,  at  Bredon.  Why  it 
was,  I  know  not — the  distance  does  not  appear  greater  for  the 
majority  of  the  Club  than  Durslev — ^but  somehow  there  appears 
to  oe  a  fate  against  our  meeting  there.  We  have  tried  it  before. 
On  the  former  occasion,  though  our  highly-valued  member  (I 
mi^ht  say  in  his  long  absence  from  us,  our  regretted  member)  Mr. 
Strickland,  offered  us  not  only  breakfast,  but  the  sight  of  his  Col- 
lection into  the  bargain.  A  Collection — not  of  a  Collector,  but  of 
a  J^aturaUst — not  a  number  of  ill-arranged  objects,  each  valuable 
individually  from  their  rarity,  but  leading  the  mind  to  nothing  be- 
yond; but  a  collection  made  subservient  to  illustrating  grand 
views  of  the  course  of  nature,  which  must  lead  the  mind  to  some- 
thing &p  beyond  the  petty  pleasure  of  merely  possessing  that 
whi(m  your  neighbour  has  not.  If  even  the  hope  of  studying  Mr. 
Strickland's  coUection  failed  to  attract  the  members  of  the  Club, 
how  could  we  wonder  that  at  our  second  attempt  at  meeting  at 
Bredon,  a  partie  quarree  of  the  President,  the  Secretary,  Dr. 
Wright,  and  Mr.  Jones,  formed  the  whole  representation  of  the 
Club.  However,  a  small  meeting  may  occasionally  see  somewhat, 
and  may  suggest  ideas  to  those  who  do  not  choose  to  attend.  Im- 
primis, a  pomt  by  no  means  alien  to  Natural  History,  we  found 
in  the  Boyal  Oak,  at  Bredon,  a  grate,  which  diffiisea  caloric  in  a 
most  unusual  degree,  in  proportion  to  its  size.  The  grate  con- 
sisted merely  of  three  bars  and  a  bottom,  built  into  the  brickwoA 
on  each  side.  The  sides  were  two  simple  perpendicular  planes  of 
brick,  meeting  at  an  an^le  of  108*,  or  thereabouts,  at  tne  back. 
If  this  be  found,  as  I  believe,  to  radiate  heat  in  an  unusual  degree, 
I  beg  that  it  may  be  carefully  kept  secret  from  all  those  who 
would  not  come  to  Bredon  on  that  day. 

After  breakfast  our  very  small  party,  in  the  way  to  Bredon  Hill, 

*  He  is  doabtleas  an  odd  fiflh— perhaps  ho  might— like  the  polypus— bear 
division.    Not  that  I  wiU  be  the  one  to  cut  him. 
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examined  some  pits,  where  a  gravel  is  worked  to  some  ten  feet  in 
depth,  composea  of  roUed  nebbles  exactly  like  a  sea  beach,  con- 
sisting of  quartz,  variegatea  sandstone,  Silurian  sandstone,  traps, 
and  some  chalk  flints.  The  workmen  talked  of  shells,  but  on 
examination  the  shells  proved  to  be  grypheae  firom  the  clay  below. 

I  must  now,  however,  give  the  Secretary's  account  in  his  own 
words.  "  Our  way  up  the  hfll  led  us  Inr  some  remarkable  masses 
of  rode,  called  the  King  and  Queen;  others  were  seen  of  a  similar 
nature  afterwards,  one  very  large  one  near  the  Summer  House,  as 
a  tower  on  the  summit  is  facetiously  called.  We  came  to  the 
conclusion  that  they  belonged  to  the  fSnruginous  beds  Cpea  grit), 
near  the  base  of  the  inferior  oolite.  They  resemblea  angular 
blocks  of  stone  united  together  by  a  calcareous  cement,  and  might 
almost  pass  for  the  remaius  of  a  very  thick  ancient  wall.  We 
afierwaixb  reached  a  quarry  of  great  depth,  the  rock  being  singu- 
larly fractured  and  fissured  from  top  to  bottom.  Looking  at  the 
extensive  plateau  of  uneven  land  (thrown  up  into  hillocks,  and 
scooped  out  into  hollows,  which  resembled  a  succession  of  old 
quarries,  but  is  fiir  too  extensive  to  have  been  so  caused),  upon 
which  these  fractured  rocks  rest,  the  Secretary  was  led  into  theo- 
rizing on  the  subject,  and  it  may  give  rise  to  some  enquiry  and 
discussion  on  the  matter  if  he  ventures  to  communicate  his  ideas 
to  the  Club.  May  it  not  be  possible  that  the  clay  of  the  lias  shale, 
which  underlies  the  lower  beds  of  the  oolite,  has  been  washed  out 
by  the  water  percolating  through  the  porous  oolite,  and  has  thus 
caused  hollows,  which,  when  they  reach  a  certain  size,  cause  a  fall 
of  the  strata  above  and  a  disruption  of  the  rocks,  such  as  we  see 
occur  in  coal  mines  where  the  mineral  has  been  taken  out? 
There  are  issues  of  mud  along  the  fiace  of  Bredon  Hill,  whence 
occasionally  a  sort  of  flowing  boe  bursts  forth,  and  covers  some 
of  the  land  below  with  day.  The  stratum  of  rock  being  thus 
broken  up,  the  harder  and  laorger  masses,  like  the  King  and  Queen, 
m]£;ht  easily  be  supposed  to  stand  in  ntu,  while  the  surrounding 
softer  parts  were  gradually  washed  away.  However  this  may  be, 
the  shaly  beds  of  the  lias  clay  are  well  seen  at  the  bottom  of  the 
oolite  escarpment ;  and  beyond  them  the  marlstone,  forming  an 
uneven  line,  and  another  steep  escarpment  which  is  usually 
clothed  with  a  belt  of  wood." 

Should  this  opinion  of  our  Secretary's  be  disputed,  I  cannot 
but  hope  that  it  may  lead  to  a  discussion  like  that  at  Cirencester, 
in  which  even  men  as  ignorant  as  your  President  may  pick  up 
some  useful  information. 

In  our  way  down,  we  spent  some  time  at  a  quarry  of  the  marl- 
stone,  full  01  fossils :  a  vertebra  of  an  Icthyosaurus,  a  fish  tooth, 
numerous  belemnites,  and  a  page  full  of  other  species  being  col- 
lected. 

We  then  asked  hospitality,  where  hospitality  was  never  wanting, 
at  Woolashill,  the  interesting  and  beautiful  seat  of  Mr.  Hanford, 
and  returned  to  Bredon,  where  Dr.  Wright,  notwithstanding  the 
small  size  of  the  party,  read  us  the  concmsion  of  his  interesting 
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paper  on  tbe  ecliinodenns,  illustrated  by  a  number  of  beautiful 
specimens,  observing  most  justly,  that  whateyer  members  are 
present  constitute  a  meeting,  and  that  it  would  be  a  bad  precedent 
to  ^ye  or  withhold  papers,  according  to  the  numbers  present. 
This  paper  was  indeed  worthy  of  a  £ur  larger  audience,  and  the 
Club  may  boast  of  a  contribution  to  science,  of  which  large  and 
metropolitan  bodies  enw  us  the  possession. 

And  here  let  me  finish  the  account  of  the  gear's  proceedings. 
I  trust  that  I  may  congratulate  the  Club  on  its  prosperity — ^for 
our  prosperity  does  not  mean  wealth,  rank,  or  honours — ^it  means 
the  enjoyment  of  healthy  exercise  in  beautiful  scenery — ^the  cheer- 
ful converse  and  companionship  of  many  friends  interested  in  the 
same  subject — and,  above  all,  the  raising;  of  our  minds  to  those 
thoughts  which  are  equally  excited  by  the  relics  of  remote  anti- 
quity, found  in  the  depths  of  earth,  or  by  the  powerM  and  rapid 
motions  of  the  Mcon  m  the  air — by  the  insect,  barely  to  be  dis- 
cemed  by  the  microscope  of  man's  utmost  ingenuity — or  by  the 
mountain,  whose  vastness  strikes  us  with  awe :-— even  the  more 
powerfully  we  feel  the  sense  of  our  own  nothingness,  (which 
strikes  us  more  strongly  the  more  liffht  we  gain)  by  so  much 
more  do  we  estimate  tlmt  light  which  leads  us  upward  to  nobler 
and  wiser  thoughts. 
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ContrUnUions  to  the  PaUeorUology  of  Gloucestershire: — On  the 
Strombida  of  the  Oolites.  By  Thomas  Wbight,  M.D.  With 
the  description  of  a  new  and  retnarkable  Pteroceras.     By  John 

■  Lycetf,  Esq. 

Read  28th  January  1851. 


Among  the  remarkable  new  forms  of  extinct  gasteropodous 
moUosca  which  have  from  time  to  time  been  brought  under  the 
notice  of  the  Members  of  this  Society,  there  are  none  more  in- 
teresting or  more  valuable  as  contributions  to  the  oolitic  fauna, 
than  the  winged  shells  belonging  to  the  genera  Pteroceras  and 
RosteUaria. 

The  Strombida  were  first  recognised  as  a  distinct  group  of  gas- 
teropods  by  Lamarck,  in  which  this  learned  zoologist  assembled 
several  forms  having  affinities  with  each  other  in  the  singular 
development  of  the  outer  lip  of  the  shell ;  with  these  he  formed 
his  family  des  AiUes,  which  includes  the  genus  Strombus  of  Lin- 
naeus, and  corresponds  with  the  Strombida  o{  moAem  naturalists. 

This  family  is  well  characterized  by  the  form  of  the  shell  and 
that  of  the  animal.  The  shell  in  the  young  state  is  conical  or 
spindle-shaped ;  after  having  grown  in  a  regular  manner  for  a 
longer  or  shorter  period  of  time,  its  farther  development  is  ar- 
rested, the  outer  Up  becomes  dilated,  thickened  and  enlarged  in 
a  very  remarkable  manner,  and  sends  out  often  long  digitations ; 
the  anterior  part  of  the  mouth  terminates  in  a  canal  accompanied 
with  a  more  or  less  distinct  sinus.  The  animal  has  the  foot  di- 
vided into  two  parts,  the  one  posterior  cylindrical  and  obliquely 
truncated  and  supporting  a  homy  operculum.  The  other  part  is 
flat,  rounded  before,  and  adapted  for  attaching  the  mollusk  to 
solid  bodies.  The  bead  is  large  and  thick,  and  is  prolonged  into 
a  bifurcate  extensible  proboscis ;  the  tentacula  are  large  and  di- 
vergent, and  carry  the  eyes  at  their  extremities.  In  this  family 
are  grouped  the  genera  Strombus,  Pteroceras,  RosteUaria,  Apor^ 
rhttis,  Chenopus,  and  Pterodonta, 

The  Strombida  are  first  recognised  in  a  fossil  state  in  the  dif- 
ferent stages  of  the  oolitic  rocks.  They  are  more  numerous  in 
the  cretaceous  and  tertiary  strata,  and  have  attained  their  greatest 
development  in  the  present  creation.  They  are  nearly  all  natives 
of  tropical  seas,  and  are  most  abundant  in  the  neighbourhood 
of  coral  islands. 
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PteroceraSy  RosteUaria  and  Chenopus  are  the  most  ancient 
genera  of  this  family ;  they  are  still  represented  by  numerous 
species  all  different  from  those  found  in  a  fossil  state.  A  few 
species  of  Strombus  have  been  found  in  the  chalk ;  more  have 
been  met  with  in  the  different  stages  of  the  tertiary  period ;  but 
this  genus  has  attained  its  full  development  in  the  seas  of  the 
warm  regions  of  our  time,  where  the  species  are  remarkable  for 
their  gigantic  size,  singular  forms,  and  rich  and  varied  colour- 
ing. Pterodonta  has  been  found  only  in  the  chalk.  Soon  after 
Lamarck  had  formed  the  new  genera  of  his  family  des  AilSes, 
De  Montfort*  proposed  his  genus  Hippocrena  for  the  species 
included  by  Lamarck  in  the  genus  RosteUaria  which  had  the 
labrum  simple  and  dilated,  the  columella  callous  and  forming  a 
channel  conjointly  with  the  labrum,  which  ascends  close  to  the 
volutions  of  the  spire  almost  to  its  apex,  the  external  lip  with  a 
simple  straight  wing  inflected  towards  the  base,  and  with  a  short 
pointed  canal.  He  cited  RosteUaria  macroptera  from  the  Barton 
clay  as  the  type  of  his  new  genus,  which  however  has  not  been 
adopted. 

Pbilippif  recognised  anatomical  differences  between  the  ani- 
mal of  RosteUaria  curvirostris  and  that  known  as  R.  pes-pelicani ; 
the  latter  has  the  eyes  situated  sessile  on  the  sides  of  the  tenta- 
cula,  while  in  the  former  they  are  terminal  and  retractile ;  these 
with  other  zootomical  characters  induced  him  to  propose  the  ge- 
nus Chenopus  for  R.  pes-pelicani  and  other  allied  species :  it  is 
just  to  observe,  however,  that  Aldrovandus  in  1623  described  this 
typical  species  under  the  generic  name  Aporrhais,  which  is  now 
adopted  by  British  naturalists. 

The  living  forms  of  Chenopus  have  the  respiratory  canal  de- 
pressed and  slightly  channeUed,  and  the  labrum  strongly  digi- 
tated, whilst  in  RosteUaria  the  respiratory  canal  is  much  grooved 
and  arched  backwards,  and  the  digitations  when  present  are  for 
the  most  part  long,  slender  and  flexuous.  Many  fossil  shells 
from  the  oolitic  and  cretaceous  rocks  appear  to  occupy  a  position 
intermediate  between  these  genera,  and  ought  probably  to  be 
separated  into  a  distinct  genus ;  this  in  fact  was  suggested,  and 
the  genus  Rostrotrema  proposed,  by  Mr.  Lycett,  in  a  paper  which 
he  read  before  our  Society  in  August  1848,  for  the  reasons  that 
the  winged  shells  of  the  Oolite  called  RosteUaria  diSer  from  that 
genus  in  ^Hhe  absence  of  the  upper  or  posterior  siphon  upon  the 
spire,  the  outer  lip  not  extending  beyond  the  body- whorl,  or  but 
slightly  upon  the  penultimate,  and  there  being  no  corresponding 
thickening  upon  the  inner  lip  to  form  a  channel.'' 

•  Conchyliologie  Syst^matique,  tome  ii.  p.  523. 
t  Enumer.  Molluscarum  Sicilisc. 
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Our  esteemed  associate  informs  me  that  he  has  now  cancelled 
his  former  name  and  substituted  Alaria  for  the  reception  of  many 
of  the  winged  shells  of  the  Great  Oolite  hitherto  described  as 
RosieUaria. 

The  winged  shells  discovered  in  the  oolitic  strata  of  Europe 
belong  to  the  genera  Pteroceras,  RosteHaria,  Chenopus,  and  it 
may  not  therefore  be  uninteresting  to  make  a  few  remarks  on 
the  fossil  species  of  these  genera.  Goldfussf  and  Miinster 
figured  and  described  two  species  of  Pteroceras,  P.  oceani  and 
P.  arnica,  from  the  Kimmeric^e  and  Portland  stages  of  Germany, 
and  five  species  of  Rostellaria,  R,  gracilis,  R,  subpunctata,  R,  se- 
micarinata,  R.  tenuisiria,  and  R,  nodosa,  from  the  lias,  and  two 
species,  R,  hicarinata  and  R.  spinosa,  from  the  inferior  oolite  near 
Pappenheim. 

fioemer  J  figured  and  described  two  species  of  Rostellaria,  R. 
eostata  and  R.  caudata,  from  the  coral  rag  of  Hanover. 

Koch  and  Dunker  §  described  and  figured  one  species  of  Che- 
nopus,  C.  Phil^)pi,  from  the  inferior  oolite,  and  two  species,  C.  cm- 
gulatus  and  C.  strombiformis,  with  Rostellaria  nodi/era,  firom  the 
middle  oolites  of  North  Germany. 

Prof.  Deslongchamps  ||  figured  and  described  ten  species  from 
the  ooUtic  rocks  of  Calvados  in  Normandy,  five  of  which,  P.  ves- 
pertilio,  P.  ponti,  P,  sexcostata,  P,  musca,  and  P.  incerta,  are  from 
the  Kimmeridge  clay  of  Honfleur,  and  five,  P.  antractoides*,  P. 
vespa,  P.  balamis,  P.  retusa,  and  P.  paradoxal,  were  obtained  from 
the  great  ooUte  of  Ranville.  This  profound  and  accurate  observer 
found  five  species  of  Rostellaria  in  the  lias  and  oolites  of  the 
same  region.  R.  trifida*  ranges  from  the  upper  lias  to  the  Kim- 
meridge clay ;  R,  hamus*  is  common  to  the  inferior  and  the  great 
oolite ;  R.  myurus  is  found  in  the  inferior,  and  R,  /tamtdus*  and 
R.  cirrus*  in  the  great  oolite  of  Ranville. 

Prof.  John  Phillips  1[  figured  Rostellaria  composita,  R,  bispi- 
nosa  and  R.  trijida*  from  the  oolitic  rocks  of  Yorkshu'C. 

Mr.  John  Lycett  described  in  a  paper  read  before  the  Mem- 
bers of  this  Society  and  now  published  tt>  five  species  of  Rostellaria 
fipom  the  inferior  oolites  of  Gloucestershire,  which  he  named 
R.  unicomis,  R.  simplex,  R.  spinigera,  R,  solida,  and  R.  gracilis,  to 
which  may  be  added  three  undescribed  species  from  the  shelly 
freestone  and  ooUte  marl  of  I^eckhampton. 

Messrs.  Morris  and  Lycett  will  figure  and  describe  twelve  spe- 

t  Petre&ct.  Germanise,  tab.  169  and  170. 

t  Verateinenmgen  des  Oolithen-Gebirges. 

§  Venteinerunsen  des  Nord-deutschen  Oolith-gebildes. 

j)  M^oires  de  la  Soci^t^  Linn^enne  de  Normandie. 

%  Geology  of  Yorkshire,  Part  1. 

tt  Page  62  of  these  Proceedings. 
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cies  of  Rostellaria  (Alaria),  and  two  species  of  Pteroceras,  from 
the  great  oolite  of  Minchinhampton^  in  their  forthcoming  mono- 
graph* on  the  fossil  shells  of  that  locality,  some  of  which  are 
identical  with  Deslongchamps'  species  from  Normandy.  Those 
species  which  have  been  identified  in  the  oohtic  fauna  of  Glou- 
cestershire are  marked  with  an  asterisk. 

The  Pteroceras  which  I  have  now  the  pleasure  of  exhibiting 
was  discovered  in  the  Great  Oolite  of  Minchinhampton ;  it  is  by 
far  the  largest  and  most  remarkable  form  of  that  genus  which 
has  been  obtained  from  the  oolitic  strata  of  any  country ;  its 
finely  preserved  spider-like  digitations  give  the  shell  a  most  sin- 
gular appearance.  I  am  indebted  to  my  firiend  Mr.  T.  A.  Young 
of  Dublin  for  the  accurate  drawing  of  the  shell  which  accom- 
panies this  paper. 

The  following  description  is  by  my  friend  Mr.  Lycett,  whose 
extensive  knowledge  of  fossil  conchology  well  enables  him  to 
point  out  the  affinities  of  this  new  species. 

Pterocbras. 

Gen.  Char.  Shell  oval-oblong,  ventricose ;  aperture  oval,  ter- 
minating in  a  lengthened  canal  at  both  extremities,  the  anterior 
in  general  bent  outwards,  the  posterior  taking  the  course  of  the 
spire ;  right  border  in  the  adult  thickened  and  developed  into 
a  wing-shaped  expansion,  producing  long  digitate  processes ;  an 
anterior  sinus  with  a  toothed  border  distinct  from  the  canal; 
spire  short,  with  the  first  digitation  attached  to  it. 

Pteroceras  Wrightiu     Plate  III. 

Shell  fusiform,  tumid ;  volutions  (six)  convex  and  smooth,  the  last 
volution  inflated,  having  three  obtuse  gibbosities  placed  oppo- 
site to  the  aperture,  of  which  the  first  is  the  largest ;  the  outer 
lip  is  expanded  and  divided  into  four  branches  or  digitations, 
which  in  the  adult  state  are  very  long,  flexuose,  and  nearly  of 
equal  size ;  the  first  digitation  is  attached  to  the  spire ;  it  ex- 
tends more  than  an  inch  beyond  the  apex,  where  it  is  broken 
off;  the  second  curves  outwards  and  slightly  backwards ;  the 
third  is  broken  off  near  to  the  wing,  but  a  remaining  fragment 
shows  that  it  curved  outwards  and  forwards ;  the  fourth  first 
proceeds  forwards  and  then  suddenly  curves  outwards;  the 
canal  is  long  and  curved  backwards. 

This  fine  species  of  Pteroceras  appears  to  be  nearly  alone ;  one 
specimen  in  the  cabinet  of  the  author,  without  any  labial  expansion 
and  otherwise  imperfect  about  the  last  volution,  is  the  only  other 

*  Pal«ontographical  Society. 
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known  example.  P.  Wriffhtii  in  its  perfect  state  would  seem  to 
have  had  five  encircling  striae ;  these  are  partially  visible  upon  the 
inferior  surface  of  our  specimen,  the  coarseness  of  the  oolitic  de- 
posit in  which  they  occur  being  unfieivourable  to  the  preservation 
of  any  delicate  sculpture.  The  surface  of  the  body-whorl  near 
to  the  labial  expansion  is  much  covered  up  by  adherent  oysters, 
but  it  appears  to  have  been  destitute  of  any  encircling  carinse. 

The  general  figure  has  some  resemblance  to  the  Pteroceras 
ponti  of  D'Orbigny,  but  that  species  has  upwards  of  six  digita- 
tions  and  as  many  costse  upon  the  body-whorl.  The  cast  figured 
by  Ooldfuss  under  the  name  of  Buccinum  aniiquorum  from  the 
dolomitic  oolite  of  Bavaria,  may  possibly  belong  to  our  species,  or 
otherwise  to  an  allied  form  of  the  same  genus.  The  remarkable 
specimen  here  described  is  in  the.  collection  of  Dr.  Wright  of 
Cheltenham,  to  whom  it  is  respectfully  dedicated. 

Locality.  Minchinhampton :  common  to  the  varied  fossil  fauna, 
to  which  it  is  an  important  addition. 
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A  Stratigraphical  Account  of  the  Section  of  Hordwett,  Beacon, 
and  Barton  Cliffs,  on  the  coast  of  Hampshire.  By  Thomas 
Wbioht,  M.D.  &c.— March  1851. 

During  a  short  residence  in  the  Isle  of  Wight  last  summer  I 
made  a  minute  examination  of  the  section  from  Roand  Tower 
Point  to  Alum  Bay,  with  a  view  to  ascertain  the  conditions  under 
which  the  upper  and  lower  freshwater  and  upper  and  lower  marine 
formations  of  the  Hampshire  basin*  were  deposited.  The  result 
of  these  investigations  was  published  in  a  paper  read  to  the  Club 
September  17,  1850.  For  the  purpose  of  instituting  a  compa- 
rison between  the  eocene  beds  of  the  Isle  of  Wight  and  their 
equivalents  on  the  Hampshire  coast,  a  palseontological  analysis 
and  measurement  of  the  strata  constituting  the  sections  of  Hord- 
well.  Beacon,  and  Barton  Cliffs,  on  the  opposite  shore  of  ^the 
Solent,  was  undertaken,  and  which  form  the  subject  of  the  pre- 
sent communication. 

The  following  notes  were  made  upon  the  spot,  and  corrected 
and  enlarged  after  frequent  inspection.  Their  chief  value  con- 
sists in  showing  the  order  of  deposition  of  the  different  beds ; 
the  changing  conditions  under  which  they  were  deposited ;  the 
points  at  which  the  most  important  of  them  rise  on  the  shore  and 
pass  out  of  the  cliff ;  with  a  catalogue  of  the  fossil  contents  of 
each. 

I  beg  to  acknowledge  the  valuable  information  derived  from 
the  Marchioness  of  Hastings,  relative  to  the  fine  collection  of 
fishes,  reptiles,  and  mammals  obtained  from  Hordle  Cliff,  and 
now  in  her  ladyship's  museum. 

To  Alex.  Pytts  Falconer,  Esq.,  of  Beacon  Hordle,  I  am  like- 
wise indebted  for  much  valuable  information  relative  to  the  os- 
siferous beds  of  this  locality  f. 

The  quantity  of  debris  that  has  fallen  and  obscured  the  origin 

♦  Mr.  Joseph  Cotton,  of  Freshwater,  supplies  on  very  moderate  terms  a 
complete  series  of  the  fossil  shells  from  the  tertiary  strata  of  the  Isle  of 
Wight. 

t  In  the  measurement  of  the  beds  and  in  investigating  their  fossil  con- 
tents I  had  the  assistance  of  Henry  Keeping  of  Milford,  who  has  had  much 
experience  in  exploring  the  Hampshire  section  for  the  purpose  of  collect- 
ing fossils  for  the  Marchioness  of  Hastings.  From  Mr.  Keeping  may  be 
obtained  at  a  moderate  price  the  fossil  sheUs  catalogued  in  this  |mper. 
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and  course  of  many  of  the  beds  will  account  for  the  discrepancy 
which  may  be  found  between  my  notes  and  those  of  other  ob- 
servers, who  have  either  previously,  or  who  may  hereafter,  visit 
this  beautiful  section  under  more  advantageous  circumstances.  I 
have  given  as  complete  a  list  of  the  fossils  contained  in  each  bed, 
as  the  limited  time  devoted  to  the  subject  would  admit  of,  and 
feel  well  satisfied  that  additions  may  be  made  to  these  lists,  espe- 
cially if  a  microscopic  investigation  of  the  sands  and  marls  was 
undertaken.  The  places  where  the  most  important  beds  rise  on 
the  shore,  and  where  they  make  their  final  outcrop  on  the  cliflF, 
have  been  noted.  This  mode  appears  to  be  the  most  natural  for 
studying  coast  sections  which  are  gently  inclined  at  a  low  angle 
like  the  strata  of  these  diffs ;  it  has  the  advantage  likewise  of 
assisting  future  obsei*vers  to  identify  the  beds  and  to  make  f ui'ther 
investigations  into  their  contents. 

It  is. now  nearly  a  century  since  Brander  directed  the  atten- 
tion of  naturalists  to  Hordle  and  Barton  Cliffs,  in  his  work  en- 
titled 'Fossilia  Hantouiensia,'  dated  1766.  The  author^s  in- 
tention was  merely  to  figure  and,  with  the  assistance  of  Dr.  So- 
lander,  to  describe  the  shells  found  in  the  Barton  clay.  The 
beauty  and  accuracy  of  his  plates  have  not  been  surpassed,  but 
his  description  of  the  strata  is  very  meagre.  '^  They  (the  shells) 
are  found,''  he  observes,  *^in  their  natimd  state,  excepting  their 
loss  of  colour,  and  exceedingly  well  preserved,  below  a  stratum 
of  sand  about  14  or  15  feet  thick,  in  a  bluish  kind  of  clay  or 
marl  quite  down  to  the  level  of  the  sea — how  much  deeper  is  not 
known;  the  height  of  these  cliffs  is  in  many  places  above 
100  feet." 

In  1821  Mr.  Webster*  gave  an  account  of  Hordwell  Cliff,  and 
described  for  the  first  time  its  freshwater  beds,  with  a  view  to 
show  that  they  were  a  continuation  of  the  same  strata  which  he 
had  so  truthfully  figured  and  described  in  1816,  in  Sir  Henry 
Englefield's  splendid  work  on  the  Isle  of  Wight. 

In  1826  Sir  Charles  Lyell  read  a  paper  t  on  the  Freshwater 
Strata  of  Hordwell,  Beacon,  and  Barton  Cliffs,  and  gave  an  ac- 
count of  the  beds  and  the  fossils  they  contained. 

In  1846  Mr.  Searles  Wood  %  gave  an  excellent  accoimt  of  the 
upper  marine  formation  of  Hordle  Cliff,  and  a  list  of  the  shells 
found  by  Mr.  Fred.  Edwards  and  himself  in  that  stratum,  the 
existence  of  which  had  been  overlooked  by  previous  observers. 
He  likewise  described  the  mammals,  reptiles,  and  fishes  found 

♦  Trans,  of  the  Geol.  Soc.  vol.  i.  p.  90,  second  series. 

t  Trans,  of  the  Geol.  Soc.  vol.  ii.  p.  287. 

X  London  Geological  Journal,  pp.  1  and  118. 
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by  him^  and  gave  a  description  of  these^  and  a  fuU  list  of  the 
sheUs  fonnd  in  the  freshwater  beds  of  this  locality. 

In  1847  Prof.  Owen*  described  the  remains  of  Palaplotherhtm 
and  Dichodon,  two  new  genera  of  the  family  Palaotherida,  dis- 
covered by  Alex.  Pytts  Falconer,  Esq.,  near  Hordle,  and  which 
that  gentleman  has  since  presented  to  the  Hunterian  Museum. 
These  are  the  only  communications  which  especially  relate  to  the 
subject  of  the  present  paper,  the  object  of  which  is  to  give  a  stra- 
tigraphical  account  of  the  different  beds  and  the  palseontological 
contents  of  the  same. 

The  strata  on  this  coast  have  been  much  denuded ;  the  beds 
composing  the  upper  freshwater  formation  are  nearly  removed, 
as  they  have  been  so  likewise  to  a  great  extent  between  Hamp- 
stead  and  Headon  Hill  in  the  Isle  of  Wight.  The  cliffs  are  co- 
vered with  a  bed  of  drift,  composed  chiefly  of  rolled  flints  and 
other  debris  derived  from  the  dialk.  The  drift  is  disposed  in 
horizontal  layers  upon  the  inclined  edges  of  the  beds ;  its  thick- 
ness in  different  places  varies  from  5  to  30  feet.  The  boulders 
are  loosely  cemented  together  with  a  matrix  of  sand  and  marl. 
The  constant  wasting  of  the  cliffs  causes  the  foundering  of  the 
drift-bed,  and  supplies  the  shore  with  a  superabundance  of  peb- 
bles. It  is  probable  that  from  this  source  Hurst  Beach,  in  ages 
past  and  down  to  the  present  time,  has  derived  its  constantly 
increasing  beds  of  shingle,  which  are  washed  up  along  this  line  of 
coast  by  the  strong  tidsJ  currents  and  heavy  seas  that  set  in  from 
the  south-west. 

The  strata  are  described  in  a  descending  order,  commencing 
at  the  east  end  of  Hordle  Cliff  at  a  place  called  Mine-w^y ;  and 
proceeding  towards  Beacon  and  Barton  each  bed  is  noted,  where 
it  rises  on  the  shore  and  crops  out  of  the  cliff,  to  which  is  added 
a  list  of  its  fossil  contents. 

The  beds  rise  very  uniformly  at  angles  varying  from  2°  to  5*^ 
to  the  horizon,  and  incline  to  the  east.  Their  course  is  inter- 
rupted by  a  considerable  denudation  at  Mead  End,  and  by  two 
small  ravines,  called  ^^  Bunnys/' =  to  the  term  ^^  Chines  "  m  the 
Isle  of  Wight,  which  means  a  fissure  in  the  cliff  produced  by 
streamlets  which  form  the  natural  drainage  of  the  land.  Beacon 
Bunny  separates  Hordle  from  Barton  Cliff  and  Chuton  Bunny — 
the  latter  from  High  Cliff. 

♦  Quarterly  Journal  of  the  Geol.  Soc.  vol.  iv.  p.  17. 
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Division  of  the  Strata, 

The  strata  which  compose  this  coast  section  admit  of  a  divi- 
sion into  five  groups : — 

1.  The  upper  freshwater. 

2.  The  upper  marine. 

3.  The  lower  freshwater  and  intercalated  brackish-water  beds. 

4.  The  estuary  series. 

5.  The  Barton  or  true  lower  marine  strata. 

The  Upper  Freshwater  Formation 

consists  of  alternations  of  sands^  clays^  and  marls  which  attain  a 
thickness  of  about  20  feet. 

No.  1.  White  sand  striped  with  pale  yellow  bands;  rises 
about  a  mile  to  the  east  of  Hordle  House^  ancl  runs  out  near 
Mead  End  :  it  is  well  seen  in  situ  near  a  foot-path  up  the  cliff 
known  as  "  Paddy^s  Gap.''  We  found  no  fossils  in  this  bed  :  it 
measures  from  6  to  9  feet. 

No.  2.  Dark  greenish  marl  striped  with  fawn-colour ;  contains 
layers  of  shells  and  several  bands  of  lignite  from  1  to  2  inches 
in  thickness.  The  upper  shell- seams  contain  Paludina  lent  a, 
LymzuBa  lonffiscata,  and  Melania.  The  lower  shell-seam  contains 
immense  numbers  of  Unio  Solandri,  with  a  great  quantity  of  small 
dark  seeds^  Carpolithes  ovulum,  Brong.^  C.  thalictroides,  Brong. : 
about  3  feet  6  inches. 

No.  3.  Green  marly  clay,  very  tenacious,  having  in  places  a 
bluish  tint.     The  upper  part  of  this  bed  contains  shelly  seams. 

Paludina  lenta.  Ljannsea  longiscata. 

Mdanopsis  carinata.  fiisiformis. 

Planorbis  lens.  Cyclas  exigua. 

The  OS  Calais  of  a  mammal  of  an  unknown  genus  was  found 
here,  which  is  now  in  the  cabinet  of  the  Marchioness  of  Hastings ; 
the  green  day  measures  about  10  feet. 

The  Upper  Marvtie  Bed. 

No.  4.  Brownish-yellow  sand.  This  bed  was  much  covered  up 
at  its  origin,  and  throughout  nearly  its  entire  course,  at  the  time 
of  my  visit,  and  was  only  exposed  at  one  place,  to  the  extent  of 
about  10  yards.  By  digging,  my  collector  ascertained  that  it 
rises  nearly  opposite  to  MiKord,  and  runs  out  of  the  cliff  a  httle 
to  the  westward  of  Hordle  House.  According  to  Mr.  Searles 
Wood,  it  rises  a  few  paces  westward  of  a  ravine  situated  half  a 
mile  from  Milford,  and  occurs  at  an  elevation  of  10-or  12  feet 
above  high-water  mark,  with  a  thickness  of  only  9  or  10  inches, 
and  only  traceable  for  40  yards.  Mr.  Frederick  Edwards,  of 
Hampstead,  so  well  known  for.  his  unrivalled  cabinet  of  Hamp- 
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shire  fossils^  was  the  firsts  in  1840^  to  notice  this  deposit,  three 
years  previous  to  Mr.  Wood's  visit.  At  that  time  Mr.  Edwards 
could  trace  the  bed  for  300  yards  "i^.  These  facts  attest  the  rapid 
waste  going  on  in  this  coast. '  The  following  list  of  Testacea  is 
the  result  of  the  joint  researches  of  Messrs.  Edwards  and  Wood : — 

Actieon.  Melania  muricata. 

Ancillaria  subulata.  Lam.  Melanoptis  ancillaroides,  Desk. 

Area  el^ans.  carinata.  Sow. 

Balanus  imguiformis.  Sow.  fusiformis.  Sow. 

Bulla  (two  species).  minuta.  Sow. 

Caecum.  Murex  sexdentatus.  Sow. 

Cancellaria  muricata.  Mya  angustata,  Sow. 

elongata.  Mytilus?  affinis.  Sow. 

Cerithium  cinctum.  Sow.  Natica  depressa.  Sow. 

marearitaceum.  Sow.  epiglottina.  Lam. 

terebrale.  labellata.  Lam. 

ventricosum,  Sow.  Nematura,  n.  sp. 

Chemnitzia  (two  species).  Nerita  aperta.  Sow. 

Corbula  cuspidata.  Sow.  Neritina  concava.  Sow. 

Cyrena  cycladiformis.  Desk.  Nucula  deltoidea.  Lam. 

obovata.  Sow.  ,  new  species. 

pulchra,  Sow,  Odostomia  subulata. 

Cytherea  incrassata.  Desk.  Ostrea. 

obli^ua.  Desk.  Planorbis  (two  species). 

Fusus  labiatus.  Sow.  Pleurotoma  (two  species). 

Hydrobius.  Psammobia  compressa,  Sow. 

Kellia  (two  species).  Scalaria. 

Limnaeus.  Serpula  comigata.  Sow. 

Lucina  divaricata,  L€tm.  tenuis.  Sow. 

pulvinata,  VVood.  ,  new  species. 

Melania  angulata,  IVood.  Turbo  ? 

fasciata,  Sow.  Voluta  spinosa.  Lam. 

From  that  portion  of  the  bed  which  was  exposed,  we  collected  a 
considerable  number  of  the  species  of  the  above  list.  The  shells 
are  not  so  well  preserved  as  those  of  the  upper  marine  bed  at 
Colwell  Bay,  many  of  them  being  largely  impregnated  with  the 

Eeroxide  of  iron.  The  thickness  of  the  bed  exceeds  that  given 
y  Mr.  Wood ;  but,  in  other  respects,  I  agree  with  that  excellent 
observer  in  regarding  it  as  a  true  marine  stratum  intercalated 
between  the  stages  of  the  upper  and  lower  freshwater  formations. 

The  Lower  Freshwater  Formation. 

No.  5.  Dark  stiff  clay  above,  passing  into  an  iron-gray  coloured 
sand  below, — the  latter  richly  fossiliferous.  The  dark  clay  forms 
a  good  tracing  line  of  the  bed  in  the  cliff,  which  inclines  at  an 
angle  of  2°,  and  can  be  seen,  in  situ,  with  a  telescope,  from  Col- 
well. It  rises  on  the  shore  to  the  east  of  Hordle-lane  End,  and 
crops  out  about  a  quarter  of  a  mile  east  of  Mead  End.     The 

*  Loudon  Geological  Journal,  p.  2. 
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upper  clay  band  is  about  2  feet  in  thickness,  and  the  lower  sandy 
stratum  about  8  inches. 

The  clay  contains  fine  specimens  of  Unio  Solandri :  laminated 
masses  of  this  band  can  be  traced  through  the  entire  bed. 

I  have  before  me  a  mass  of  the  iron-sand  resting  on  the  clay ; 
it  contains  immense  numbers  of  Melama,  new  sp.,  Paludina 
lenta,  Cyclas  exiffua,  and  a  number  of  bright  green-coloured 
seed-vessels  of  Chara  {Gyrogonites).  These  seeds  are  met  with 
throughout  the  sand  and  clay. 

No.  6.  Green  marls  and  clay ;  form  a  conspicuous  bed  as  they 
rise  on  the  shore  eastward  of  Hordle-lane,  and  run  out  of  the 
cUff  beyond  No.  5.  The  clay  is  stiff  and  tenacious,  and  is  in 
some  parts  mottled  with  red  and  brown.  Contains  few  shells. 
Paludina  angulosa  is  the  only  species  Mr.  Keeping  ever  recollected 
obtaining  from  it.  Thin  layers  of  lignite,  from  2  to  3  inches  in 
thickness,  occur  in  the  upper  part.  It  measures  about  12  feet. 
A  bright  green  marl  forms  the  base  of  the  bed,  which  is  as  re- 
markable for  the  number  of  shells  it  contains,  as  the  upper  part 
of  the  bed  is  for  its  paucity. 

No.  7.  Bright  green  marls,  which  form  the  base  of  the  pre- 
ceding, but  are  distinguished  from  it  by  their  fossiliferous  cha- 
racter, containing  immense  numbers  of  Potamomya  gregaria^ 
which  lie  in  seams.  The  shells  are  well  preserved,  but  the  valves 
are  mostly  separate :  the  marls  measure  about  18  inches. 

No.  8.  Lymnsean  hmestone,  similar  to  the  beds  I  have  described 
under  this  name  in  the  Isle  of  Wight.  It  rises  on  the  shore, 
about  200  yards  east  of  Hordle-lane,  and  forms  a  well-marked 
band  in  the  chff.  It  is  a  cream-coloured,  pinky,  calcareous 
marl,  slightly  indurated  where  it  has  been  exposed  for  some  time 
to  the  air,  and  contains  an  immense  quantity  of  lacustrine  shells, 
not,  in  general,  well  preserved.  Many  blocks  however  enclose 
very  good  specimens  of  the  following,  with  the  shell  entire : — 

Lymnsea  longiscata,  Brong.  Planorbis  euomphalus.  Sow, 

fusiformis.  Sow.  rotundatus,  Brong, 

columellans.  Sow,  lens.  Sow, 

pyramidalisy  Sow. 

Several  of  the  above  species  lie  clustered  together  in  a  block 
before  me,  about  3  inches  square.  In  some  parts  of  its  course 
it  contains  great  numbers  of  {Gyrogonites)  Chara  medicaginula, 

Inferiorly  this  bed  reposes  on  a  black  carbonaceous  clay  con- 
taining lignite.  It  is  remarkable,  that  both  in  these  cliffs  and  in 
the  Isle  of  Wight,  the  beds  are  often  separated  by  lignite  bands. 
The  cream-coloured  shelly  marl  measures  from  4  to  9  inches  in 
thickness,  and  the  lignite  band  and  clay  from  2  to  4  inches. 

No.  9.  Greenish  marly  clay,  which  in  that  part  of  the  bed 
exposed  to  the  air  hardens  into  calcareous  nodules,  which  arc 
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stained  with  the  ferruginous  salts  they  contain.  In  some  places 
these  nodules  project  from  the  cliffy  or  are  strewed  along  the 
shore.  This  nodular  bed  has  few  fossils^  and  reposes  on  a  green 
arenaceous  marl  containing — 

Potamomya  plana.  Paludina  lenta. 

Melania.  Melanopsis  breris. 

Cyclas.  Neritina,  n.  sp. 

Scales  of  Lepidosteus  and  Gyrogonites  {Chora  medicagimda)  are 
found  therein  :  it  measures  from  4  to  6  feet. 

No.  10.  The  '^ Crocodile  Bed;''  rises  to  the  west  of  Hordle 
House^  and  runs  out  at  Long  Mead  End.  It  consists  of  a  fine 
white  sand^  very  uniform  in  character,  and  reduced  to  the  state 
of  an  impalpable  powder.  It  is  extremely  compact  in  the  rock, 
and  is  picked  with  much  difficulty. 

This  is  one  of  the  richest  beds  in  the  section,  and  from  the 
circumstance  of  its  containing  many  skulls  and  other  parts  of 
the  skeletons  of  crocodiles,  I  have  called  it  the  Crocodile  Bed ; 
it  measures  about  5  feet,  and  contains  bones  of  the  following 
Vertebrata : — 

MammaUa, 

Pal«eotherium(OMt>»€r),  nearly  a  per-  Dichobune,  Cuvier. 

feet  skull  and  other  parts  of  tnree  Microchserus,  Wood. 

species :   P.  splenum,  P.  panmm,  Spalacodon,  Charlesworth, 

and  P.  annectens.  Seal. 

Palaplotherium,  Owen,  Hysenodon  {Laizer  et  Pairvieu). 

Birds. 
Bones  of  this  class  have  been  found,  but  the  group  to  which 
they  belong  has  not  been  accurately  ascertained. 

R^tiles. 

Crocodilus  Hastingsia.  The  Marchioness  of  Hastings  first 
discovered  and  described  the  magnificent  fossil  skull  of  this 
eocene  Saurian,  which  has  been  recently  beautifully  figured  and 
faithfully  described  by  Prof.  Owen  *. 

Alligator  Hantoniensis,  Mr.  Searles  Woodf  has  figured  the 
upper  jaw  and  dental  series  of  this  reptile,  with  the  femur  and 
vertebrae  of  the  same.  The  following  Chelonia  have  been  obtained 
from  this  bed  : — 

Trionyx  Henrici,  Owen,  Paheontographical  Memoir,  tab.  xvi. 

Barbarse,  Owen,  Ibid.  tab.  xvi  a. 

marginatus,  Owen,  Ibid.  tab.  xix. 

riTOSus,  Owen,  Ibid.  tab.  xviii. 

planus,  Owen,  Ibid.  tab.  xix  c. 

circumsulcatus,  Owen,  Ibid.  tab.  xix  b. 

Emys  crassus,  Owen,  Ibid.  tab.  xxvii. 

*  Pal.  Mem.  Eocene  Reptiles.  t  London  Geol.  Journ. 
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To  the  above  list  of  reptiles  must  be  added  bones  belonging  to 
an  unknown  Lizard^  and  vertebrae  of  an  Ophidian. 

The  above  specimens  of  Trionyx  and  Emys  are  in  the  cabinet 
of  the  Marchioness  of  Hastings,  and  I  cannot  cite  these  valuable 
reUcs  which  I  had  the  privilege  of  attentively  studying  without 
at  the  same  time  acknowledging  her  ladyship^s  courtesy,  and 
bearing  my  humble  testimony  to  the  judgement  and  skill  dis- 
played in  restoring  the  numerous  fragments  of  these  Chelonians 
to  their  proper  places  in  the  skeleton,  a  task  which  the  Marchioness 
has  achieved  with  matchless  patience,  neatness,  and  tact. 

Fishes. 

Very  perfect  specimens  of  Lepidosteus  have  been  found.  ITie 
dermal  scales  are  very  abundant,  many  of  which,  with  portions  of 
the  jaws  and  teeth,  are  strewed  throughout  the  bed. 

In  the  cabinet  of  Lady  Hastings  are  many  beautiful  specimens 
of  this  eocene  ganoid  fish. 

MoUtisks. 

Potamomya  plana,  Potamides  margaritaceus,  and  Melania  conica 
are  found  sparingly. 

The  reptilian  bones  he  chiefly  in  the  lowest  12  inches  of  the 
sand^  but  separate  vertebrse  and  a  great  number  of  dermal  plates 
are  strewed  throughout  the  entire  bed. 

No.  11.  Light  green  marl  striped  with  gray,  ochre  and  red 
tints^  containing  a  few  Potamomya  angulata ;  fossils  not  nume- 
rous :  5  feet  6  inches. 

No.  12.  Gray  Sand  passing  into  dove-coloured  white  when 
dry.  Contains  many  seams  of  shells.  The  most  abundant  fossil 
is  Potamomya  plana.  The  blocks  of  this  bed  that  lie  along  the 
base  of  the  cliff,  spUt  at  the  shelly  layers  into  slabs  of  from  half 
an  inch  to  an  inch  in  thickness.  The  surface  of  these  is  covered 
with  single  valves  of  Potamomya.  It  is  rare  to  obtain  specimens 
with  the  valves  united.  In  this  bed  are  likewise  found  many 
fragments  of  the  bones  of  Paheotheria  and  Trionyces.  It  is  re- 
markable that  the  osseous  reliquia  of  this  bed  are  nearly  all 
rounded  and  much  bouldered.     It  measures  about  4  feet. 

No.  13.  The  "  Leaf-bed*^  consists  of  a  slate-coloured  clay,  which 
contains  the  impressions  of  leaves  of  Dicotyledonous  plants  in 
considerable  number  and  variety  of  species ;  it  contains  likewise 
fossil  fruits  and  the  stems  of  plants ;  but  we  could  not  discover  any 
shells.  This  weU-marked  bed  rises  nearly  opposite  Hordle  House, 
and  runs  out  at  Long  Mead  End.     Thickness  about  18  inches. 

No.  14.  Bluish  sandy  clay  forms  the  lowest  bed  of  the  fresh- 
water series,  and  runs  out  at  JBeacon  Bunny.  This  stratum  is  very 
uniform  in  its  hthological  character  throughout.  In  one  part 
of  its  course  it  makes  a  sudden  dip  from  3^  to  10^.     It  is  tra- 
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versed  by  seams  of  carbonaceous  clay^  and  has  numerous  zones 
of  lacustrine  shells  and  remains  of  plants.  It  admits  of  a  sub- 
division into  minor  beds ;  but  in  consequence  of  the  debris  which 
covered  it^  no  satisfactory  analysis  of  these  could  be  made.  It 
measures  about  20  feet. 

Alex.  Pytts  Falconer^  Esq.^  obtained  from  this  bed  the  fine 
specimens  of  mammalian  remains  described  by  Prof.  Owen^  con- 
sisting of  the  skuU,  jaws^  and  many  different  bones  of  the  skele- 
ton of  Paloplotherium,  a  new  genus  of  the  Palaotherida,  with 

Palieotherium  (two  species).  Melanopsis  brevis. 

Dichodon,  Otom,  Lymniea  lon8:i8cata. 

Crocodilus  Hastin^is.  pyramidalis. 

Trionyx  (two  species).  Melania,  n.  sp. 

Emys.  Potamomya  plana. 

Lepidosteus,  considerable  parts  of    Small,  black,  capsular  seeds  with  a 

tne  skeleton.  comisated  integument. 

Paludina  lenta.  Carpolitnes  ovulum,  Brong, 

Planorbis.  C.  tnalictroides,  Brong. 

Ancylus  elegans.  Seeds  of  Chara  medicaginula. 

No.  15.  The  "  Lignite-bed  *'  rises  about  half  a  mile  east  of 
Beacon  Bunny^  and  runs  out  of  the  cliff  about  a  quarter  of  a 
mile  west  of  that  gorge,  inclining  at  an  angle  of  2^.  It  forms  a 
good  line  of  demarcation  in  the  section.  The  course  of  this  bed 
can  be  traced  with  a  telescope  from  Colwell,  on  the  opposite  shore 
of  the  Solent,  a  distance  in  a  straight  line  of  six  miles.  It  con- 
sists of  a  dark-coloured  carbonaceous  and  very  tenacious  clay, 
full  of  shells,  with  an  intercalated  band  of  lignite  about  18  inches 
in  thickness,  which  has  been  extracted  in  some  places  and  burned 
as  coal.  The  shells  lie  chiefly  at  the  bottom  of  the  bed.  Pota- 
momya angulata,  Potamides  marffariiaceus,  Melanopsis  brevis,  Ne- 
ritina  eoncava,  Cyrena  obovata,  C.  CyckuUformis,  Mytilus  Brardii, 
a  small-ribbed  Modiola,  and  Serpula  tenuis  were  coUected  there- 
from. 

The  shells  are  much  crushed,  and  are  preserved  with  difficulty. 
Most  of  my  specimens  are  broken ;  the  contents  of  the  bed  were 
noted  on  the  spot  as  the  fossils  were  obtained  from  the  rock.  The 
entire  bed,  which  seems  to  have  been  formed  in  brackish  water, 
measures  3  feet  6  inches. 

The  Estuary  Formation, 

No.  16.  Grayish  white  sand  rises  about  300  yards  west  of 
Mead  End,  and  runs  out  at  Beacon  Bunny,  inclined  at  an  angle 
of  2°.  The  siliceous  particles  of  this  bed  are  scarcely  coherent, 
and  its  numerous  fossils  are  consequently  not  well  preserved.  It 
contains  an  immeose  quantity  of  small  shells,  which  are  extremely 
brittle,  and  very  difficult  to  preserve ;  specimens  of  the  following 
genera  are  now  before  me : — 
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Oliva. 

Natica. 

Venericardia. 

Andila. 

Potamides. 

Cytherea. 

Pleurotoma. 

Cyrena. 

Sanguinolaria. 

Bulla. 

Lucina  divaricata. 

Potamomya. 

Corbula. 

A  very  perfect  specimen  of  a  Turtle  was  discovered  in  this  bed 
with  the  carapace  and  plastron  well  preserved,  but  it  fell  to 
pieces  on  being  removed  from  the  sand.  We  collected  fragments 
of  the  bones  of  Chelonia,  and  teeth  ot  Lamna  and  Myliobatis, 
The  gray  sand  measures  about  5  feet,  and  passes  gradually  into 
No.  17,  of  which  it  may  be  considered  to  form  the  upper  fos- 
siliferous  portion. 

No.  17.  Fine  white  sand ;  non-fossiliferous :  rises  on  the  shore 
about  half  a  mile  east  of  Beacon  Bunny,  and  disappears  beyond 
Barton  Gang.  As  it  passes  through  Barton  Cliff  it  becomes  of 
a  light  sulphur-colour,  streaked  with  darker  shades,  and  forms  a 
conspicuous  portion  of  the  section,  which,  when  lit  up  by  the 
sun's  rays,  presents  a  beautiful  picturesque  effect  from  the  water : 
it  measures  from  1 5  to  20  ft. 

Nos.  16  and  17  were  unquestionably  an  estuary  deposit,  as 
proved  by  the  list  of  fossils  contained  therein ;  from  their  stra- 
tigraphical  position  in  the  series  they  are  the  equivalent  in 
the  Hampshire  section  of  the  Headon  Hill  sands  of  Alum  and 
White  Cliff  Bays  in  the  Isle  of  Wight.  We  attach  therefore 
much  importance  to  the  analysis  of  the  organic  remains  they 
contain,  as  it  throws  considerable  light  on  the  conditions  under 
which  the  Headon  Hill  sands  were  deposited. 

The  shelly  fragments  contained  in  the  latter  beds  are  in  such 
a  broken  and  rounded  condition  that  it  is  impossible  to  decide  to 
what  genera  they  belong.  In  my  paper  on  the  Isle  of  Wight 
it  was  observed  in  reference  to  these  beds,  that  "  the  white  and 
yellow  sands  at  Alum  Bay,  immediately  overlying  the  Barton 
group,  were  probably  of  estuary  origin.  The  absence  of  organic 
remains  leaves  a  doubt  upon  the  subject.  The  eauivalent  bed 
however  at  Beacon  Cliff  on  the  Hampshire  coast,  wnich  shall  be 
more  particularly  described  in  a  future  communication,  contains 
a  large  quantity  of  estuary  shells  mixed  with  true  marine  genera, 
together  with  the  bones  of  turtles  and  the  teeth  of  sharks." 
Guided  by  these  facts,  we  infer  "  that  the  white  and  yellow  sands 
of  Headon  Hill  were  the  great  estuary  deposit  which  introduced 
the  lacustrine  conditions  under  which  the  lower  freshwater  group, 
with  the  other  intercalated  estuary  beds,  were  deposited.^' 

The  Lower  Marine  Formation. 

No.  18.  Tea-green  coloured  clay;  rises  on  the  shore  near 
Mead  End,  about  a  quarter  of  a  mile  cast  of  Beacon  Bunny,  and 
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runs  out  of  the  cliflF  near  Barton  Gang^  where  it  thins  out  in  a 
singular  manner.  It  is  seen  "  in  situ"  forming  the  walls  of  the 
ravine  called  Beacon  Bunny^  where  it  is  capped  with  the  gray 
sand  No.  17.  It  measures  about  25  feet.  The  fossils  are  dis- 
tributed throughout  the  entire  bed.  The  nacreous  laminae  of  the 
bivalves,  and  the  enamel  of  the  Oliva  are  finely  preserved.  It 
differs  lithologically  from  all  the  other  beds  in  the  section,  and 
forms  the  uppermost  true  marine  stratum  of  the  Barton  group. 
We  collected  from  this  clay  the  following  shells  : — 

Avicula,  n.  sp.  Tellina  bevis,  Edw, 
Cardium  turgidum.  Sow.  Very  large        Andllaria  subiilata.  Lam. 

specimens.  Bucdnum  lavatum.  Sow. 

Cytnerea  transversa.  Sow.  desertum. 

Corbula.  Natica  striata.  Sow. 

Mactra.  patula,  Lam. 

Nucula  tri^na,  Sow.  Oliva  Branderi,  Sow. 
Venericardia  globosa.  Sow. 

Bones  of  fishes  and  fragments  of  the  skeleton  of  a  large  Turtle 
have  been  found  in  this  bed,  along  with  pine-cones,  and  other 
vegetable  debris. 

No.  19.  Gray  sand  rises  to  the  west  of  Beacon  Bunny,  and 
runs  out  of  the  cliff  beyond  Barton  Station.  No  fossils  have 
hitherto  been  found  therein.     It  measures  about  20  feet. 

No.  20.  The  Barton  gray  sand,  or  "  Chama  bed,*'  rises  on  the 
shore,  about  half  a  mile  to  the  eastward  of  Beacon  Bunny,  and 
runs  out  of  the  cliff  half  a  mile  west  of  Barton  Station.  It  is 
much  concealed  by  the  shingle  of  the  beach,  which  requires  to 
be  removed  before  the  bed  can  be  worked.  Prom  this  rich  stra- 
tum many  fine  shells  are  collected.  It  contains  an  immense  pro- 
fusion of  Chama  squamosa,  from  which  circumstance  I  have  named 
it  the  '^  Chama  bed.'^  Much  difficidty  was  experienced  in  mea- 
suring this  bed,  which  varies  from  10  to  15  feet  in  thickness. 
Where  the  sand  rises  on  the  beach  it  is  concealed  by  shingle,  and 
in  its  course  through  the  cliff  it  is  covered  up  by  the  debris  of 
other  beds.  The  most  beautiful  specimens  of  the  Barton  shells 
are  obtained  from  this  rich  fossiliferous  stratum.  We  collected 
the  following  species  from  the  gray  sand,  and  have  little  doubt 
that  future  investigations  will  add  many  more  to  the  list.  The 
majority  of  the  species  are  special  to  it. 

CONCHIFBRA. 

Area  Branderi,  Sow.                             Chama  squamosa.  Brand. 
Avicula  Bartoniensis*,  Wright  MS S.     Corbula  cuspidata.  Sow. 
Balanus.  longirostrata,  Desh. 

*  The  new  species  named  in  this  paper  will  be  described  in  a  future 
communication  to  the  Club. 


Digitized  by  VjOOQ IC 


Fbrmaiians  of  the  Hampshire  Basin. 


181 


Corfoula  exarata.  Desk, 
Crassatella  plicata.  Sow, 
ClATagella  conmata.  Sow. 
Cjtherea  transversa,  Sow. 

obliqua.  Desk. 

rotnndata.  Brand. 

,  new  species. 

Heniicardiiim  Bartoniense, 

MSS. 
Modiola  tenuistria.  Mill, 
Ludna  mitis,  Sow. 
Mactra  depressa  (yar.)>  Desk. 
Nucnla  similis.  Sow. 
miniTna,  Sow. 


Nucula  trigona.  Sow. 
Ostrea  flabellula.  Lam. 
Panopsea  rugosa,  Edwards. 
Pecten  carinatus.  Sow. 
Pectunculus  costatus.  Sow. 

Plumsteadiensis,  Sow. 

Solen  gracilis.  Sow. 
Wright    Tellina  Hantoniensis,  Edw. 

lamellulata,  Edw. 

squamula,  Edw. 

Itevis,  Edw. 

—  ambigna.  Sow. 

scalaroides  (var.)>  Lam. 

Venericardia,  nearimbricata?.  Desk. 


Qastbropoda. 


Actaeon  simulatus.  Brand. 
Ancillaria  torriteUa,  Sor 
Bocdnmn  jimcemn.  Sow. 

canalicidatum.  Sow. 

Bulla  attenuata.  Sow. 
Cerhhium  hexagonum.  Lam. 
Conus  dormitor^  Branid. 
Cyprsea  Bartoniensis,  Wright  MSS. 
Fosns  bolbiformis.  Lam. 
Mitra  scabra.  Sow. 

pttrvUySow. 

Murex  frondotus.  Sow. 
Natica  ambolacrum^  Sow, 


Pleurotoma  prisca.  Brand. 

colon.  Sow. 

Rostellaria  rimosa.  Brand. 
Seraphs  convolutus,  Montf. 
Strombus  Bartoniensis,  Sow, 
Solarium  canaliculatum.  Sow. 
Triton  argutus.  Brand. 
Trochus  monilifer.  Lam. 
Voluta  oostata.  Sow. 
—  lima.  Sow. 

Magorum,  Sow. 

spinosa.  Lam. 

undulata,  Wright  MSS. 


ZOOPHYTA. 


Turbinolia  Bowerbankii,  MUne-Ed- 

wards. 
Fredericiana,  MUne-Edwards. 


Turbinolia  humHHs,  MUne-Edwards. 

firma,  Milne^Edwards, 

Lunulites  radiata,  Lamarck, 


No.  21.  The  Barton  clay ;  rises  on  the  shore  about  half  a  mile 
west  of  Beacon  Bunny  near  Barton  Gang^  and  runs  out  of  the 
cliff  about  a  quarter  of  a  mile  westward  of  Ghuton  Bunny,  nearly 
half  a  mile  to  the  eastward  of  High  Cliff  Castle.  It  attains  a 
thickness  of  about  40  or  50  feet.  An  accurate  measurement  of 
this  bed  could  not  be  obtained  in  consequence  of  the  debris 
which  covers  it.  It  contains  the  greater  number  of  the  fossils 
known  as  "  Barton  shells,'^  with  teeth  of  Sqtudus,  Lamna,  and 
Mi/liobaiis. 

CONCHIFERA. 


Area  appendiculata.  Lam. 
Cardium  porulosum.  Brand. 
ClayaffeUa  coronata,  Desh. 
Corbma  globosa.  Sow. 

pisum.  Sow. 

reToluta,  Sow. 

striata,  Lam. 


Crassatella  sulcata.  Brand. 
Cytherea  ele^ans.  Lam. 

suberycmoides,  Desh. 

tellinaria.  Lam. 

Ostrea  oblong  Brand. 
Pinna  mar^aritacea.  Lam. 
Venericardia  globosa.  Sow. 
M 
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Gasteropoda. 


Actscon  crenatUB,  Sow. 

elongatos.  Sow, 

Bulla  oonstricta.  Sow. 
^—  elliptica.  Desk. 

filosa,  Sow, 

Cancellaria  evulaa,  Sow. 

quadrata.  Sow. 

Conus  lineatus.  Sow. 
—  BCfibncaluB,  Sow. 
Dentalium  acuminatum.  Sow. 

nitens.  Desk. 

striatum,  Soto. 

Fusus  acuminatus.  Sow. 

asper.  Sow. 

bulbiformis,  var. 

cannella,  Sow. 

errans.  Sow. 

ficulneus.  Lam. 

interrupMs,  Sow. 

longsevus.  Lam. 

porrectus,  Brand. 

reeularis,  Soto. 

OagtrocDoena  contorta.  Lam. 
Hipponyx  squamiformis.  Lam. 
Inmndibulum  obliquum,  Soio. 

trochifonae,  Soto. 

Littorina  sulcata,  Pilk. 
Murex  asper.  Brand. 
bispmosus,  Soto. 


Murex  defossus,  Soto. 

minaz.  Brand. 

Natica  Hantoniensis,  PUk. 
Nummulites  elegans,  Soto. 

Tariolaria,  Lam. 

Pecten  reconditus,  Soto. 
Pleurotoma  brerirostra,  Soto. 

colon,  Soto. 

comma,  Soto. 

conoides.  Brand. 

exorta,  Brand. 

Pyrula  Greenwoodi,  Soio. 

nexiUs,  Lam. 

Rostellaria  macroptera.  Lam. 

rimosa,  Soto. 

Scalaria  acuta,  Soto. 

interrupta,  Soto. 

reticulata,  Soto. 

semicostttta.  Sow. 

Serpula  crassa,  Soto. 
Solarium  plicatum.  Lam. 
TerebeUum  fusiforme.  Lam. 
Trocbus  agglutinans.  Desk. 
Tjrpbis  fistulosus,  J3roc. 

pungens.  Brand. 

Voluta  ambigua,  Soto. 

atbleta,  Soto. 

costata,  Soto. 

luctatrix,  Soto.* 


No.  22.  Greenish  tenacious  clay ;  rises  on  the  shore  near 
Barton  Station^  and  runs  out  of  the  cliff  near  High  Cliff  Castle. 
It  contains  a  few  shells^  and  the  teeth  and  bones  of  fishes^  and 
measures  about  20  feet. 

No.  23.  The  High  Cliff  sands  and  clays  rise  on  the  shore  a 
quarter  of  a  mile  to  the  eastward  of  Chuton  Bunny,  and  run  out  of 
the  cliff  about  a  quarter  of  a  mile  to  the  westward  of  High  Cliff 
Castle.  This  bed  is  composed  of  alternations  of  sand  and  clay, 
of  brown,  green,  and  ferruginous  colours.  It  is  very  rich  in 
beautiful  shells,  as  Cassidaria  coronata,  C.  carinata,  with  many 
other  species,  and  contains  nimierous  nodular  masses  made  up 
entirely  of  fossils,  but  my  materials  do  not  at  present  enable  me 
to  give  a  correct  list  of  these.  This  bed  attains  a  thickness  of 
from  20  to  30  feet. 

No.  24.  Green  clay;  rises  on  the  shore  at  Chuton  Bunny,  and 

*  Tbe  Britisb  Natural  History  Society,  of  wbidi  Mr.  CSuirlesworth  of 
York  is  Secretary,  has  distributed  amonsst  its  members  a  very  complete 
suite  of  tbe  fossils  of  tbe  above  lists.  A  series  of  these  shells,  indudmg 
100  species,  is  supplied  for  a  small  subscription. 
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runs  out  of  the  cliff  nearly  half  a  mile  westward  of  High  Cliff 
Castle.  It  contains  the  bones  and  jaws  of  fishes,  with  many 
broken  shells.  It  attains  a  thickness  of  about  30  feet.  The 
fossils  are  nearly  all  in  a  fragmentary  state.  This  green  clay 
forms  the  lowest  bed  of  Barton  Cliff. 


m2 
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On  the  Cidaridse  of  the  Oolites,  with  a  descnptum  of  some  new 
species  of  that  family.     By  Thomas  Wright,  M.D.  &c. 


Read  24th  June  1851. 

The  Echinoderms  form  the  highest  class  of  the  radiated  animals ; 
it  includes  organisms  which  are  either  fixed  or  free,  composed  of 
a  regular  but  very  complicated  skeleton,  secreted  by  and  inclosed 
within  organized  membranes,  and  often  preservea  in  admirable 

Eerfection  in  the  fossiliferous  strata  of  all  periods  of  the  earth's 
istory.  The  study  of  this  class,  although  hitherto  much  neg- 
lected by  geologists,  presents  many  points  of  importance  to  the 
progress  of  their  science,  for  the  test  of  Echinoderms  exhibits 
characters  of  more  import  and  significance  than  those  afforded 
by  the  shells  of  Mollusca.  Unlike  the  testaceous  covering  of  that 
class,  the  test  of  Echinoderms  constitutes  an  internal  and  inte- 
gral part  of  the  animal,  participating  in  its  life,  intimately  con- 
nected with  the  organs  of  digestion,  respiration  and  generation, 
as  well  as  with  those  of  locomotion  and  vision,  and  having  in 
consequence  many  of  the  distinctive  characters  of  the  organism 
impressed  upon  it. 

In  all  Echinoderms,  the  external  parts  of  the  body,  with  the 
organs  of  locomotion,  are  disposed  around  a  common  centre ;  in 
the  spherical  forms  they  are  arranged  in  rows  like  the  lines  of 
longitude  on  a  terrestrial  globe,  and  the  mouth  and  the  anus  are 
situated  at  the  opposite  poles  :  the  elements  of  the  body  are  re- 
peated several  times  in  the  composition  of  the  skeleton. 

It  has  been  shown  by  M.  Agassiz*  that  the  radiated  type  of 
structure  observable  in  this  class  can  be  resolved  into  a  modi- 
fication of  the  bilateral  symmetry  seen  in  the  higher  groups  of 
the  animal  kingdom.  The  elements  of  the  skeleton  are  arranged 
on  two  sides  of  a  median  line.  If  we  take  for  example  the  Spck^ 
tangus  pvrpwreus,  we  observe  that  the  test  is  elongated  in  the 
direction  of  the  Une  which  connects  the  mouth  with  the  anus ;  the 
mouth  being  situated  at  the  base  and  nearer  the  anterior  border 
of  the  test,  whilst  the  anus  occupies  an  elevated  position  on  the 
posterior  border.  Were  we  to  make  a  transverse  section  of  the 
Spatangus,  we  should  have  an  oral  or  anterior  half,  and  an  anal 

*  Prodrome  d'une  MonogT'  des  Echin.,  M^m.  See.  de  Neuch&tel,  torn.  i. 
p.  168. 
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or  posterior  half;  whilst^  on  the  contrary,  were  we  to  split  the  test 
asunder  in  the  line  of  its  long  diameter,  we  should  have  the  right 
half  and  the  left  half  of  the  body.  The  five  ambulacral  arese  are 
unequal.  The  anterior  area  is  not  identical  with  either  of  the 
others ;  the  first  pair  are  symmetrical,  but  differ  from  the  second 
pair,  which  are  likewise  symmetrical ;  the  bilateral  symmetry  of 
these  oblong  Spatangoidse  is  therefore  very  evident.  In  the  glo- 
bular forms  of  Cidaridse,  however,  a  more  careful  study  is  requi- 
site to  make  the  demonstration  complete.  In  them  the  test  is 
formed  of  polygonal  plates  united  together  by  sutures  and  di- 
vided into  ten  segments,  of  which  five  are  named  ambulacral 
arese,  and  five  interambulacral  arese,  each  area  being  formed  of 
two  columns  of  plates ;  the  ambulacral  and  interambulacral  arese 
alternate  with  each  other,  and  are  separated  by  ten  zones  of  small 
plates  perforated  for  the  passage  of  tubular  retractile  organs  con- 
nected with  locomotion  and  respiration,  and  forming  the  porife- 
rous avenues. 

The  test  of  Echinus  sphara  is  composed  of  twenty  distinct 
zones  of  elementary  parts,  which  are  narrow  at  the  summit, 
from  whence  they  diride  in  rays,  and  gradually  increase  in 
width  towards  the  circumference  or  equator,  wnere  they  are 
widest;  they  again  contract  as  they  approach  the  mouth,  which 
occupies  the  base.  The  symmetncal  disposition  of  these  ele- 
mentary zones  occasions  the  radiated  form  which  characterizes 
the  Cidaridse.  Besides  the  plates  of  the  ambulacra,  interam- 
bulacra,  and  poriferous  avenues,  the  summit  of  the  test  is  fur- 
nished with  a  circle  of  plates  surrounding  the  anus,  composed 
of  five  larger  plates  in  relation  with  the  generative  organs,  and 
called  ovarial,  and  five  smaller  plates  disposed  between  them,  in 
which  are  lodged  the  organs  of  vision,  and  called  ocular ;  each 
of  the  ten  plates  is  perforated  with  a  small  hole  for  giving  pas- 
sage to'  the  genital  ducts  imd  for  lodging  the  eyes.  This  anal 
circle  of  plates  is  called  the  apical  rosette  or  disc. 

The  ovarial  plates  occupy  the  summit  of  the  interambulacral 
arese,  and  the  ocular  plates  the  summit  of  the  ambulacral  arese  ; 
the  ovarial  plates  are  not  all  of  equal  size  or  of  the  same  structure ; 
one  is  larger  and  more  prominent  than  the  others,  presenting  a 
spongy  porous  surface,  and  called  the  madreporiform  plate ;  it 
is  placed  opposite  the  ambulacra,  which  is  the  analogue  of  the  an- 
terior area  in  the  Spatangus,  and  occupies  therefore  the  posterior 
border  of  the  apical  disc,  affording  thereby  a  key  for  ascertaining 
the  antero-posterior  diameter  of  die  body ;  the  other  four  ovarial 
plates  are  disposed  in  pairs  before  the  single  madreporiform  plate. 
The  polygonal  plates  of  both  arese  are  arranged  in  double  ver- 
tical rows,  two  columns  of  ambulacral  plates  alternating  with 
two  columns  of  interambulacral  plates ;  the  plates  of  each  pair 
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are  united  by  a  zigzag  sutiire  formed  by  the  re-entrant  angles 
of  the  plates;  the  plates  of  the  ambulacra  are  united  to  those 
of  the  mterambulaora  by  minutely  serrated  edgc».  The  porife- 
rous zones  have  small  plates,  the  sutures  of  which  cut  through 
the  centre  of  the  holes,  by  which  arrangement  the  enlargement 
of  the  foramina  with  the  growth  of  the  test  is  provided  for. 

The  surface  of  the  test  is  covered  with  tubercles  for  supporting 
spines ;  these  are  of  two  kinds,  the  principal  and  the  miliary 
tubercles.  The  principal  tubercles  are  m  general  raised  on  mam- 
millated  eminences  with  or  without  crenulations  at  their  summit, 
and  arranged  in  vertical  rows  on  the  sides  of  the  arese  between  the 
mouth  and  the  anus.  The  miliary  tubercles  are  much  smaller 
and  more  numerous ;  they  are  not  disposed  with  the  same  regu- 
larity, but  are  frequently  scattered  on  the  surface  of  the  plates,  or 
disposed  in  circles  around  the  bases  of  the  principal  tubercles. 

Each  tubercle  supports  a  spine,  the  size  of  which  corresponds 
with  that  of  its  tubercle ;  the  spines  are  composed  of  three  distinct 
parts,  die  stem,  the  neck,  and  the  articular  head.  '  The  stem  is 
more  or  less  elongated  and  of  various  forms ;  the  head  is  sur- 
rounded by  a  raised  ridge,  and  has  a  concave  excavation  for  its 
articulation  with  the  tubercle ;  the  head  is  separated  from  the 
stem  by  a  smooth  neck,  the  extent  of  which  varies  in  the  di£fer- 
cnt  species.  The  spines  present  very  numerous  modifications  of 
size,  form  and  sculpture,  which  are  closel/connected  with  specific 
distinctions ;  some  are  elongated,  cylinmrical,  fusiform,  or  subu- 
late ;  others  are  compressed.,  spatuliform,  or  triangular ;  whilst 
others,  on  the  contrary,  are  expanded,  pyriform  or  claviform. 

The  surface  of  the  spines  is  smooth,  striated,  or  furnished  with 
granules,  prickles,  or  other  asperities  disposed  in  regular  order  or 
scattered  at  hazard  over  the  stem.  The  same  individual  has  its 
test  occupied  mth  different  kinds  of  spines ;  hence  the  great  im- 
portance of  obtaining  these  appendages  in  connection  with  the 
test. 

We  have  made  the  following  estimate  of  the  number  of  sepa- 
rate pieces  which  enter  into  the  composition  of  the  test  of  Echi- 
nuf  sphara : — 

Interambulacral  arese  32  plates  in  each  column    32x2x5=  320  plate«. 
Ambulacra]  areie         80         do.        do.  80x2x5=800    do. 

Poriferous  avenues    160         do.        do.  160x2x5=1600    do. 

Apicaldisc  10  plates  10    do. 

Each  interambukcral  plate  supports  10  tubercles  320  x  10=3200  tubercles. 

Each  tubercle  supports  a  moveable  spine 3200  spines. 

Each  ambulacral  plate  supports  2  tubercles  ...     800 X  2    1600 tubercles. 

Each  tubercle  supports  a  moveable  spine 1600  spines. 

There  are  70  rows  of  holes  in  each  avenue, 

and  in  each  row  these  six  holes  are  disposed 

in  pairs  obliquely    70x 6 X  10=4200 foramina. 
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The  mouth  in  the  Cidaridse  is  situated  at  the  centre  of  the 
basal  surface,  and  provided  with  five  jaws,  each  armed  with  a 
long  tooth;  the  jaws^are  united  by  ligaments  and  moved  by 
numerous  muscles  belonging  to  the  voluntarv  class. 

According  to  Prof.  Brunner,  the  analysis  of  the  test  of  Echinus 
Kvidus  gave  the  following  result  as  its  chemical  composition : — 

Carbonate  of  lime     ....     96*27 

Sulphate  of  lime 1*53 

Carbonate  of  magnesia  .     .     .      0*93 

98*73 

The  fracture  of  the  test  and  the  spines  presents  a  peculiar 
crystalline  surface  altogether  unlike  that  of  the  external  skeleton 
of  other  Invertebrata,  depending  probably  on  the  manner  the 
salts  of  lime  and  magnesia  are  deposited  in  the  cells  of  the  ani- 
nud  basement  membrane.  The  external  and  internal  surfaces  of 
the  test  are  covered  by  organized  membranes,  which  extend 
through  the  sutures  and  invest  the  spines  and  pedicellarise,  and 
are  the  producers  and  the  sheath  of  the  test  and  its  appendages. 

The  mode  by  which  the  spheroidal  test  of  an  Urchin  main- 
tains its  original  form,  whilst  it  increases  in  all  directions,  is 
easily  understood  after  what  we  have  stated  relative  to  its  com- 
position. The  viscera  of  the  animal  are  inclosed  in  this  fra- 
gfle  and  inflexible  globular  crust,  which  is  never  shed  like  the 
external  skeleton  of  the  Crustacea,  but  grows  by  a  process  which 
has  some  analogy  with  the  expansion  of  the  skull  in  the  verte- 
brate classes.  By  the  division  and  subdivision  of  the  hollow  globe 
into  a  number  of  elements  inclosed  between  two  layers  of  mem- 
brane^ additions  are  made  to  the  periphery  of  the  plates,  whereby 
they  are  enlarged  and  increase  in  thickness  in  proportion  to  the 
requirements  of  the  animal,  so  that  the  form  of  the  test  is  main- 
tained and  its  expansion  provided  for  at  the  same  time :  the  dif- 
ference between  the  test  of  a  young  and  an  old  Urchin  chiefly 
consists  in  the  number  and  size  of  the  plates  entering  into  the 
composition  of  the  same.  The  new  plates  are  developed  around 
the  oral  and  anal  poles,  but  chiefly  near  the  latter  region,  where 
we  may  observe  in  yoimg  Urchins  small  plates  loosely  connected 
together  and  supporting  incomplete  spines. 

The  numerous  genera  of  the  family  Cidaridse  are  distributed 
by  M.  Agassiz  into  four  groups : — 

1.  The  CiDARiDiE  are  characterized  by  their  thick  test,  nar- 
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row  ambulacra^  and  large  principal  tubercles  in  the  interambu- 
lacral  are«. 

2.  The  Salbnians  are  characterized  by  the  development  of 
their  apical  disc^  and  the  presence  of  an  additional  central  or  sur- 
anal  plate  in  the  same. 

3.  Thb  Echinidjb  have  a  thin  test^  and  numerous  small 
principal  tubercles  in  the  ambulacral  and  interambulacral  ares. 

4.  The  Echinometrans  have  an  elongated  oblong  form  in  a 
direction  oblique  to  the  antero-posterior  diameter  of  the  test. 

Family  Ctdabidjs*. 

Form  circular.  Mouth  central^  situated  at  the  inferior  pole, 
closed  by  a  buccal  membrane  which  is  either  naked  or  covered 
with  granules.  Anus  opposite  the  mouthy  opening  in  a  ring 
composed  of  ten  plates,  five  of  which  appertain  to  the  genital, 
and  five  to  the  visual  organs.  The  antero-posterior  diameter  is 
indicated  by  the  median  madreporiform  body  which  becomes 
united  to  the  single  ovarial  plate.  The  plates  of  the  test  sup- 
port tubercles  disposed  in  regular  order  for  carrying  moveable 
spines  of  various  forms,  some  of  which  are  proportionably  large. 
The  organs  of  mastication  consist  of  five  jaws,  each  armed  with 
a  long  tooth.  This  framework  is  articulated  to  the  test  by  several 
arched  processes  called  auricles, 

Oenus  CiDARis,  Lamk. 

Form  circular,  test  thick,  flattened  at  both  poles.  Ambulacral 
areae  narrow,  about  one-fourth  the  diameter  of  the  interambulacral 
arese,  and  covered  with  small  close-set  granules.  Pores  disposed 
in  simple  pairs.  The  principal  tubercles  in  the  interambulacral 
columns  are  perforated,  and  carry  large  heavy  spines  which  are 
smooth  or  furrowed,  spiny  or  granular.  The  ovarial  plates  are 
large,  pentagonal  and  equal ;  the  ocular  plates  are  small  and  tri- 
angular, and  wedged  between  the  ovarial.  The  mouth  is  cir- 
cular and  without  indentations ;  the  buccal  membrane  is  covered 
with  imbricated  scales  upon  which  the  ambulacral  pores  extend. 
Jaws  powerful,  composed  of  five  pyramids,  the  branches  of 
which  are  not  united  at  their  summits.  Teeth  channelled,  not 
carinated  on  their  internal  surface.     This  genus  admits  of  a  na- 

*  The  group  of  Cidaridae  includes  six  genera :  Cidaris,  Lam.,  Gonioci' 
daris^  Desor,  Hemicidaris,  Agass.,  Acrocidaris,  Agass.,  Acropeltis,  Agass., 
Paktocidaris,  Agass, 
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tural  division  into  two  types;  in  the  one  the  tubercles   are 
smooth^  in  the  other  they  are  crenulated  at  their  base. 

The  first  type. — Tubercles  tvith  the  base  not  crenulated.  Are 
found  in  our  present  seas,  and  fossil  in  the  carboniferous,  triasic, 
cretaceous,  and  tertiary  rocks.  They  are  not  found  in  the  Oolitic 
strata,  to  which  group  the  present  paper  is  restricted. 

The  second  type. — Tubercles  with  the  base  crenulated.  Com- 
prehends oolitic  cmd  triasic  forms. 

The  circular  mouth  without4udentations  serves  to  distinguish 
the  genus  Cidaris  from  the  genus  Hemicidaris.  The  form  of 
the  ambulacral  arese^  the  number  and  arrangement  of  the  gra- 
nules on  the  same^  the  size  of  the  tubercles^  and  the  number  of 
their  crenulations  afford  good  specific  characters.  The  ovarial  and 
ocular  plates  are  seldom  preserved.  The  lantern  and  teeth  ought 
to  be  carefully  studied^  as  they  are  sometimes  found  detached ; 
the  spines  likewise  yield  good  specific  characters^  but  they  are 
seldom  preserved  along  with  the  test. 

Cidaris  Fowleri,  Wright,  n.  sp.     PI.  IV.  fig.  5  a,  b,  c. 

Test  spheroidal,  depressed  at  both  poles;  ambulacral  arese  flat, 
narrow  and  undulated,  furnished  with  two  rows  of  small,  re- 
gular marginal  granules  and  two  rows  of  central  blunt  irregular 
microscopic  granules ;  poriferous  avenues  wide ;  pores  oblong 
and  distant ;  interambulacral  are»  furnished  with  two  rows  of 
from  8-10  principal  tubercles ;  intertubercular  spaces  wide  and 
covered  with  small  granulations ;  spines  large^  with  irregular 
forward-directed  prickles. 

Height  1  inch  Ath,  transverse  diameter  1  inch  and  -^ths. 
Specimens  frt>m  the  upper  stages  of  the  Oolites  measure  in 
height  1  inch  andj^ths,  transverse  diameter  2  inches  and  ^^ths. 

Description. — This  beautifrd  Urchin  has  been  catalogued  as 
C  coronata,  but  it  presents  characters  very  distinct  from  that 
form ;  a  fact  which  has  been  ascertained  by  comparing  C.  Fowleri 
with  the  typical  specimens  of  C.  coronata  in  the  British  Museum  : 
the  latter  species  nas  hitherto  been  found  only  in  France,  Germany, 
and  Switzerland,  and  figured  in  the  works  of  Goldfuss,  Agassiz, 
and  Cotteau.  In  the  Swiss  Jura  C  coronata  characterizes  the 
terrain  h,  chailles,  a  local  formation,  the  greatest  similarity  to 
which  exists  palseontologically  with  the  lower  calcareous  grit  of 
Yoricshire ;  in  PAlbe  Wurtembergeoise  it  appertains  to  the  Coral- 
line Oolite. 

The  ambulacral  arese  of  C.  Fowleri  are  slightly  serpentine  and 
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ribbon-shaped^  and  nearly  of  a  uniform  breadth  throughout. 
The  poriferous  avenues  are  broad ;  the  pores  are  oblong  and  set 
in  pairs  in  a  single  file  at  short  distances  apart.  The  arese  are 
flat,  slightly  raised,  and  have  four  rows  of  granules ;  the  external 
rows  consist  of  larger  granules,  which  range  regularly  on  the 
margins  of  the  arese;  the  internal  rows  consist  of  small,  flat, 
almost  microscopic  granules;  there  are  fifteen  pairs  of  holes 
opposite  each  of  the  large  tubercular  plates. 

The  interambulacral  arese  are  formeid  of  broad  plates ;  the  zig- 
zag median  sutural  line  is  very  clearly  defined ;  each  column 
contains  from  eight  to  ten  primary  tubercles,  so  that  the  test  of 
this  Urchin  supports  from  80  to  100  large  spines.  Each  plate 
is  occupied  with  a  smooth  areola  slightly  furrowed  at  its  cir- 
cumference and  raised  into  a  boss  towards  the  centre.  The  sum- 
mit of  the  boss  is  sculptured  with  fifteen  deep  crenulations; 
from  the  boss  arises  a  ^ort  cylindrical  stem  terminated  by  a 
small  hemispherical  deeply  penorated  spinigerous  tubercle,  the 
diameter  of  wiiich  exceeds  a  little  that  of  its  stem ;  the  margin 
of  each  areola  is  bounded  by  a  circle  of  fifteen  prominent  gra- 
nules, some  of  which  from  the  equator  to  the  anal  pole  are  raiBed 
upon  broader  bases.  There  is  a  granular  circle  around  each 
areola,  but  from  the  equator  to  the  buccal  pole  one  row  of  gra- 
nules is  common  to  two  areolae.  The  interareolar  spaces  are 
covered  with  small  close-set  granules  of  two  different  sizes.  The 
mouth  is  large,  and  is  half  the  diameter  of  the  test  at  the  equator. 
In  the  specimen  before  me  the  five  strong  pyramids  of  the  lan- 
tern are  armed  with  conical  triangular  teeth  in  situ.  The  anal 
disc  was  broken  in  all  the  specimens  hitherto  found. 

The  spines  are  never  seen  attached  to  the  test,  but  in  the  same 
bed  and  lying  near  some  of  these  Urchins,  long  cylindrical  slightly 
flattened  spines  have  been  found  about  1^  inch  in  length  and 
from  2  to  3  lines  in  diamet^,  with  a  crenulated  base,  short  neck, 
and  having  the  sur&ce  of  the  flattened  stem  covered  with  short 
sharp  prickles,  the  points  of  which  are  directed  forwards ;  these 
spines  most  probably  belonged  to  C.  Fowleri,  as  it  is  the  only 
Urchin  found  in  the  same  bed  whose  test  could  support  such 
large  spines  (fig.  5  c). 

Affinities  and  differences.-^— Cidaris  Fowleri  resembles  C.  Bbi- 
menbachii  in  the  general  form  and  structure  of  the  test,  but  it 
differs  frmn  that  well-known  species  in  the  flatness  of  the  am- 
bulacral  arese^  in  the  greater  breadth  of  the  poriferous  avenues, 
and  in  having  a  greater  number  of  plates  in  the  interambulacral 
ooliunns ;  the  granulated  space  between  the  principal  tubercles 
is  wider,  and  the  granular  wreath  encircling  the  areolae  is  like- 
wise composed  of  smaller  granules.  It  differs  from  C.  Parandieri, 
Ag.,  in  having  a  greater  number  of  tubercular  plates  in  the 
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interambulacral  arese.  It  resembles  C.  maxima,  Goldf.^  in  the 
general  outline  of  the  test^  the  width  of  the  granular  spaces  be- 
tween the  tubercles^  and  in  the  spines  supposed  to  belong  to 
C  Fowleri  being  armed  with  short  forward-directed  prickly  pro- 
cesses like  those  of  C  maxima.  It  differs  from  C  propinqua  in 
having  a  greats  number  of  plates  in  the  interambulacral  arese. 

Locality  and  stratigraphical  range. — Cidaris  Fowleri  was  ob- 
tained from  the  ferruginous  beds  of  the  Pea-grit  at  Crickley  Hill. 
I  have  dedicated  this  beautiful  species  to  my  friend  Charles 
Fowler^  Esq.^  who  obtained  two  fine  specimens  from  this  locality, 
and  to  whose  generosity  I  am  indebted  for  the  one  which  has 
served  for  my  description  and  enriches  my  cabinet. 

^    Cidaris  Blumenbachii,  Munster. 

Syn.  Cidarites  Blumenbachii,  Munst-. ;  Goldfuss,  Petref.  Germaniae, 

t.  39.  p.  117. 
Cidaris  Blumenbaehii,  Agassiz,  Echin.  Foss.  2nd  part,  t.  21.  p.  61  ; 

Park.  Org.  Rem.  vol.  iii.  t.  4.  fig.  15. 
Cidaris  Jhrigemmay  Phillips,  Geol.  of  York.  t.  3.  fig.  12. 
Cidarites  Blumenbachii,  Munst. ;  Cotteau,  Etudes  Echin.  Foss.  t.  10. 

p.  108. 

Test  circular^  inflated  at  the  sides  and  depressed  at  the  poles ; 
ambnlacral  arese  narrow^  elevated^  undulated^  and  furnished 
with  four  rows  of  granules ;  interambulacral  arese  with  two  rows 
of  from  six  to  seven  tubercles ;  areoke  approximated^  elliptical 
and  excavated^  and  surrounded  by  a  circle  of  small  tubercles ; 
spines  large^  thick^  subcj'lindrical^  and  ornamented  with  longi- 
tudinal rows  of  granules ;  neck  short  and  smooth. 

Height  1  inch  and  j^^ths^  transverse  diameter  2  inches ;  ^ines 
1  inch  and  j%ths  in  lengthy  and  y^ths  of  an  inch  in  diameter. 

Description, — This  typical  species  was  very  abundant  in  the 
seas  which  deposited  the  Coralline  OoUtes  of  Europe.  It  has  a 
globular  form  considerably  depressed  at  the  poles ;  the  atnbulacral 
areae  are  narrow,  nearly  of  a  uniform  breadth  throughout ;  they 
are  much  undulated  and  furnished  with  four  rows  of  granules ; 
the  external  rows  are  larger,  more  regular  and  prominent,  and 
more  developed  towards  the  base  than  the  internal  rows.  The 
poriferous  avenues  follow  the  undulations  of  the  are^e;  they 
are  narrow,  and  lie  in  a  groove  formed  by  the  prominent  gra- 
nules of  the  ambulacral  and  the  external  marginal  granules  of 
the  interambulacral  aresp.  The  interambulacral  areae  are  five 
times  as  wide  as  the  ambulacral,  and  are  occupied  with  two  rows 
of  large  prominent  tubercles  from  six  to  seven  in  each  row,  which 
are  supported  on  large  mammillary  eminences  gradually  rising 
from  smooth  elliptical  areolae.     The  mamma;  at  their  summits 
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are  sculptured  with  from  18-20crenulation8,  and  the  areolae  are 
separated  from  each  other  by  a  circle  of  granules  made  more 
prominent^  inasmuch  as  they  are  raised  on  oval  elevations  of  the 
test.  The  principal  tubercles  are  small  and  closely  set  together 
at  the  basCi  but  at  the  equator^  and  always  at  the  upper  part  of 
the  test,  they  become  largely  developed;  the  narrow  central 
space  between  the  ranges  of  the  large  tubercles  is  occupied  with 
an  abundant  granulation,  the  granules  of  which  are  smaller, 
however,  than  those  encircling  the  areolae. 

The  mouth  is  armed  with  powerful  jaws  and  teeth,  which  are 
not,  however,  preserved  in  the  specimens  before  me ;  the  apical 
disc  is  unknown. 

The  spines  attain  a  great  size ;  they  have  an  elongated  thick 
subcylindrical  form  which  suddenly  expands  above  the  neck,  and 
then  gradually  tapers  towards  the  apex ;  their  surface  is  covered 
with  small  granulations,  very  uniform  in  size  and  disposed  in  lon- 
gitudinal rows ;  the  tubercles  of  the  adjoining  rows  alternate,  and 
each  series  is  connected  by  a  filament  which  passes  from  one 
tubercle  to  another ;  at  the  summit  of  the  spine  the  granules 
become  elongated,  and  expand  to  form  a  radiated  star-like  disc ; 
the  neck  of  the  spine  is  short  and  smooth,  the  articulating  head 
is  small,  and  the  rim  of  the  acetabulum  is  encircled  with  crenu- 
lations. 

Affinities  and  differences. — C.  Blumenbachii  is  distinguished 
ft^m  C  Fowleri  in  the  extreme  narrowness  of  the  ambulacral  arese, 
the  size  and  prominence  of  the  granules  which  cover  the  same, 
and  in  the  closer  approximation  of  the  pairs  of  pores  in  the  avenues. 
The  interambulacral  arese  are  wider,  whilst  the  central  granular 
space  between  the  tubercles  is  narrower ;  there  are  fewer  ranges 
of  tubercles  in  the  arese,  and  the  areolae  are  encircled  by  much 
larger  granules ;  but  it  is  in  the  structure  of  the  spines  that  the 
greatest  difference  is  observed :  instead  of  the  well-known  regular 
form  of  the  tubercles  so  constant  in  the  spines  of  C.  Blumenbachii, 
the  spines  of  C.  Fowleri  are  compressed  and  covered  with  irregular 
rows  of  prickles. 

Locality  and  stratigraphical  range. — This  Urchin  is  very  cha- 
racteristic of  the  Coralline  Oolites  of  Wilts,  Oxfordshire,  and 
Yorkshire ;  we  have  never  seen  it  either  in  the  Inferior  or  the 
Great  Oolite ;  our  specimens  are  from  the  Coral  Rag  of  Wiltshire ; 
it  occurs  in  France  in  the  corallian  stages  of  Chfttel-Censoir  and 
Druyes  and  in  the  environs  of  Tonnerre,  and  at  Bailly  and  at 
Courson  *.  In  Germany  it  was  foimd  at  Thumau  and  Muggen- 
dorf  t ;  in  the  coralline  Oolite  of  Hildesheim  in  the  kingdom  of 
Hanover  J ;  in  Switzerland  in  the  terrain  k  chailles  of  Fringelli, 

*  Cotteau,  Echin.  Fobs.  p.  110.      t  Goldfuss,  Petr.  Gennanise,  p.  117. 
X  A.  Roemer,  Norddeutsches  Oolithen  Gebirge. 

Digitized  by  VjOOQ IC 


Dr.  T.  Wright  on  the  Cidaridae  of  the  Oolites.  143 

Wahlen,  and  Gunsberg  in  the  canton  of  Soleure^  and  in  the 
white  eorallian  of  Hoggerwald  *• 

Uistortf. — This  beautifal  species  was  long  ago  figured  by 
Parkinson  in  his  ^Organic  Remains/  afterwards  it  was  most 
accurately  figured  and  described  by  Gfoldfuss  in  his  '  Petrefacta/ 
and  subsequently  by  Agassiz^  Phillips^  and  Cotteau^  in  their  re- 
spective works. 

Cidaris  propinqua,  Miinster.     PI.  IV.  fig.  6. 

Syn.  Cidarites  propinquus,  Miinst. ;  Goldfuss,  Petrefact.  Grerman. 

p.  119.  t.  40.  fig.  1,  2  ;  Agassiz,  Prodrom.  Echin.  p.  21 ;  Echi- 

noderm.  Foss.  Suisse,  p.  62.  t.  21.  fig.  5-10  ;  Desmoulins,  Tabl. 

Synop.  p.  328.  No.  17. 
Cidaris  monilifera,  Agassiz,  Catal.  Syst.  Ectyp.  Neoc.  p.  9. 
Cidaris  coronata^-VKF.  minor,  Agassiz  andDesor,  Cat.  raisonn^  desEchi- 

nides ;  Cotteau,  Echinides  Foss.  du  Depart,  de  PYonne,  p.  104. 

Test  thick^  circular^  and  depressed  at  the  poles ;  ambulacral  arese 
narrow^  sinuous^  and  furnished  with  two  rows  of  small  round 
prominent  granules ;  interambulacral  arese  with  two  rows  of 
large  prominent  tubercles,  six  in  each  row,  raised  on  small 
mammillary  eminences  with  smooth  summits ;  ^'  spines  with  a 
short  neck  and  a  thick  granulated  stem  /'  apical  disc  unknown. 
Height  y%ths  of  an  inch,  transverse  diameter  1  inch. 
Description. — This  Urchin  resembles  in  many  points  the  pre- 
ceding species,  but  exhibits  characters  very  distinct  firom  it.  The 
ambulacral  arese  are  extremely  narrow  and  serpentine,  having 
two  rows  of  small  prominent  granules  arranged  on  the  margins 
of  the  arese,  with  a  few  central  microscopic  ones  between  them 
about  the  equator.   The  pores  are  placed  in  rather  deep  winding 
avenues,  closely  and  obliquely  together  in  single  pairs.    The  in- 
terambulacral arese  are  nearly  five  times  the  width  of  the  ambu- 
lacral, and  furnished  with  two  rows  of  tubercles,  six  in  each  row ; 
they  are  large,  prominent,  slightly  perforated,  and  nearly  sphe- 
ricju ;  the  maramillated  eminences  on  which  they  are  supported 
being  disproportionately  small,  and  having  smooth  and  convex 
summits,  unlike  the  crenulated  summits  observed  in  the  mammae 
of  other  Oolitic  Cidarida.     The  specimen  before  us  is  too  much 
injured  to  enable  us  to  state  whether  any  rudimentary  sculpture 
surrounds  the  summits  of  the  mammse  on  the  superior  surface 
of  the  test,  as  is  the  case  in  the  Swiss  and  German  specimens. 
The  areolse  are  shallow  and  nearly  of  a  circular  form,  their  mar- 
gins being  encircled  by  a  wreath  of  twelve  small  round  promi- 
nent granules  supported  on  little  eminences,  and  forming  a 
distinct  beaded  boundary  for  each  tubercle.     The  median  space 
down  the  centre  of  the  areae  is  slightly  concave,  and  filled  with 
*  Agassiz,  Echin.  Foss.  Suisse. 
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granules  of  a  much  smaller  size  than  those  encircling  the  margins 
of  the  areolae.  The  mouth-opening  is  circular  and  about  one-half 
the  diameter  of  the  test  at  the  eauator ;  the  tubercles  surround- 
ing the  mouth  are  well  developed^  but  smaller  than  those  occu- 
pying the  middle  and  upper  part  of  the  test.  The  apical  disc  is 
absent,  but  the  space  which  it  filled  is  of  considerable  diameter. 
The  spines  have  not  been  met  with  in  our  locality. 

Affinities  and  differences. — C  propinqua  so  nearly  resembles 
C.  coronata,  that  although  it  was  described  as  a  distmct  species 
by  Agassiz  in  his  ^  Echinoderm.  Foss.  de  la  Suisse/  It  was  after- 
wards grouped  as  var.  minor  of  C.  coronata  in  the  '  Catalogue 
raisonni  des  Echinides*'  of  the  same  author.  The  test  of  this 
Urchin  has  imquestionably  a  very  close  resemblance  to  C  coro- 
nata, but  a  fact  mentioned  by  Goldfuss  should  not  be  overlooked ; 
he  found  peculiar  spines  associated  only  with  C.  propinqua,  which 
never  occurred  with  C.  coronataf.  The  extreme  narrowness  of 
the  ambulacral  arese  with  the  two  marginal  rows  of  granules 
likewise  distinguish  it  from  C,  coronata,  which  has  six  rows  in 
the  same  arese.  In  the  absence  of  crenulations  from  the  mam- 
millary  eminences  on  the  lower  part  of  the  test,  together  with  the 
bead-hke  granular  circle  aroundf  the  areolae,  it  resembles  C  coro- 
nata. Not  having  a  specimen  of  that  species  in  our  cabinet  with 
which  to  compare  the  specimen  before  us,  we  are  unable  to  pur- 
sue the  comparison  further. 

Locality  and  stratigraphical  range. — ^Whilst  searching  the  Pea- 
grit  of  Crickley  Hill  to  find  a  more  perfect  specimen  of  Gtmio- 
pygus  for  Mr.  Bailv  to  figure,  I  discovered  C.  propinqua,  having 
only  seen  a  defacea  specimen  once  before  from  the  same  bed  and 
locality,  which  was  too  much  worn  to  be  identified.  We  have  never 
seen  this  species  in  any  collection  of  Inferior  Oolite  fossils,  and 
from  the  pains  we  have  taken  to  ascertain  the  difierent  species 
found  in  the  Cotteswold  Hills,  it  must  be  rare ;  it  occurs  in  the 
Stonesfield  slate  at  Eyeford,  but  is  very  rare  %.  In  Germany  it 
was  found  by  Count  Miinster  in  the  Baireutheschen  Jurakalke, 
principally  in  the  vicinity  of  Streitberg§.  In  Switzerland  it  oc- 
curs in  the  Terrain  k  chailles  in  the  environs  of  Besangon,  Bfile, 
Kanden,  and  Sirchingen  ||.  In  France  it  was  collected  by  M.  Cot- 
teau  from  the  corallian  stage  at  Druyes,  but  always  in  the  state 
of  moulds,  the  specimens  being  of  small  size  and  having  very 
narrow  ambulacral  areself. 

*  Aimales  des  Sciences  Nat.  torn.  vi.  drd  series,  p.  331. 
t  Goldfuss,  Petrefact.  part  1.  p.  120. 

X  Sir  R.  Murchison,  Geol.  of  Cheltenham,  2nd  ed.,  by  Bnckman  and 
Strickland,  p.  68. 
%  Goldfitss,  Petrefact.  German,  part  1.  p.  120. 
II  Annales  des  Sciences  Nat.  torn.  vi.  3rd  series,  p.  331. 
IF  Echinides  Foss.  du  Depart,  de  TYonne,  p.  lOo. 
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History, — First  figured  and  described  by  Goldfuss  in  his  ^  Pe- 
trefacta  Germanise/  and  afterwards  by  Agassiz  in  his  ^  Description 
des  Echinodermes  Foss.  de  la  Suisse/  and  now  figured  and  de- 
scribed as  a  British  fossil  from  the  Inferior  Oolite  near  Chelten- 
ham for  the  first  time. 

Genus  Hemicidaris  (Agassiz). 

Test  subglobose^  more  or  less  flattened  at  the  poles.  Ambu- 
lacral  arese  narrow  and  sinuous^  furnished  with  primary  tubercles 
on  the  lower  fourth  part  of  each  area,  which  suddenly  diminish 
into  small  tubercles  or  granules  above,  set  more  or  less  closely 
together  like  those  in  the  arese  of  Cidaris,  Interambulacral  arese 
much  larger  than  the  ambulacral,  widest  at  the  equator  of  the 
test  and  narrowest  at  the  poles ;  around  the  circumference  of  the 
mouth  they  are  about  the  same  breadth  as  those  of  the  ambu- 
lacra! arese. 

The  primary  tubercles  of  the  interambulacral  arese  are  raised 
upon  large  prominent  mammillary  eminences,  having  a  crenu- 
lated  margin  encircling  the  base  of  the  tubercle ;  the  equatorial 
plates  carry  the  largest  mammillary  eminences.  Pores  biserial,  ex- 
cept near  the  mouth,  where  they  are  triserial.  Mouth  large,  with 
decagonal  indentations  around  its  circumference.  Anus  central, 
surrounded  by  a  solid  circle  of  ten  plates  which  are  often  well 
preserved.  The  five  ovarial  plates  are  larger  and  perforated  at 
their  summits.  The  single  or  madreporiform  plate  is  the  largest ; 
it  has  a  more  porous  structure,  and  is  differently  sculptured  from 
the  pairs  of  plates.  The  five  ocular  plates  are  small  and  trian- 
gular :  both  ovarial  and  ocular  plates  are  covered  with  minute 
granulations. 

Spines  of  two  orders  :  the  primaries  are  long,  cylindrical,  and 
mostly  of  considerable  dimensions,  the  secondaries  are  smaU  and 
compressed.  This  genus  differs  from  the  true  Cidaris  in  the 
bases  of  the  ambulacral  arese  supporting  primary  tubercles.  He- 
micidaris  thus  forms  a  type  of  structure  intermediate  between 
Cidaris  and  Diadema,  In  Hemicidaris  the  mouth  is  decagonal,  in 
Cidaris  it  is  circular. 

All  the  species  are  fossil,  and  characterize  the  middle  and 
upper  stages  of  the  oolitic  rocks.  Some  are  found  in  the  Neo- 
comian  and  in  the  Chalk. 

Hemicidaris  intermedia,  Fleming. 

Syn.  Cidaris  papillata,  var.  Park.  Org.  Rem.  pi.  1.  fig.  6.  vol.  iii. 

Cidaris  intermedia,  Fleming,  Brit.  Animals,  p.  478. 

Hemicidaris  crenularis,  Morris,  Cat.  Brit.  Foss.  p.  53 ;  Strickland 

and  Buckman,  Geol.  of  Chelt. 
Hemicidaris  intermedia,  Forbes,  Brit.  Org.  Rem.  Decade  3.  pi.  4. 
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Test  subglobose  or  subconical;  ambulacral  arese  narrow  and 
slightly  undulated,  with  a  double  row  of  small  perforated  tu- 
bercles on  the  margins^  and  ten  larger  tubercles  at  the  basis 
of  the  arese ;  interambulacral  areae  occupied  with  six  or  seven 
pairs  of  primary  tubercles  which  are  raised  on  large  closely- 
approximated  prominent  mammae^  with  deeply  crenulated  sum- 
mits ;  mouth  large  and  decagonal^  margins  deeply  notched ; 
spines  long,  cylindrical,  and  striated  longitudinally^  with  a 
tumid  base ;  apical  rosette  not  prominent. 

Great  Oolite  specimens :  height  -j^ths  of  an  inch,  transverse 
diameter  1  inch  and  -njths.  Coral  Rag  specimens :  height  1  inch 
and  x^ths,  transverse  diameter  1  inch  and  j%ths. 

Description. — The  test  of  this  Urchin  has  sometimes  a  subglo- 
bose form ;  in  other  varieties  the  height  exceeds  the  breadth,  and 
it  then  presents  a  subconical  outline.  The  summit  is  slightly 
depressed  and  the  base  is  flat.  The  ambulacral  arese  are  narrow 
and  gently  undulated ;  at  the  base  or  lower  third  we  observe  five 
pairs  of  moderate-sized  tubercles;  at  the  upper  two-thirds  the 
tubercles  become  venr  small  and  are  ranged  on  the  margins  of 
the  arese ;  both  the  large  and  small  tubercles  are  mammillated 
and  perforated.  The  pores  are  arranged  in  simple  pairs,  but  at 
the  enlarged  space  around  the  mouth  additional  paurs  are  intro- 
duced. The  interambulacral  are®  are  nearly  four  times  the  width 
of  the  ambulacral,  and-furnished  with  six  or  seven  pairs  of  large 
primary  deeply  perforated  tubercles.  The  mammillary  emiiiences 
on  which  these  tubercles  are  placed  are  largely  developed  and  form 
prominent  projecting  cones,  the  bases  of  which  touch  those  of  the 
adjoining  cones  in  the  same  range ;  an  undulating  line  of  small 
perforated  granules  separates  the  external  border  of  the  mammil- 
lary bases  from  the  poriferous  avenues,  and  a  double  row  of 
similar  granules  forms  a  zigzag  division  down  the  centre  of  the 
areae.  The  upper  and  lower  boundaries  of  the  areolse  of  the 
mammae  are  confluent,  whilst  their  outer  and  inner  boundaries 
are  surrounded  with  the  granules  already  described. 

The  apical  rosette  is  moderate  in  size,  being  about  one-fourth 
the  diameter  of  the  test ;  the  madreporiform  plate  is  larger  than 
the  pairs  of  ovarial  plates ;  the  ocular  plates  are  heart-shaped, 
and  the  surface  of  the  elements  of  this  disc  is  studded  with  small 
granules. 

The  mouth  is  large,  being  half  the  diameter  of  the  test ;  it  has 
a  decagonal  form ;  and  the  margin  is  deeply  notched. 

The  spines  are  of  two  kinds  :  the  primary  ones  are  long,  cylin- 
drical and  tapering,  and  grow  to  double  the  length  of  the  dia- 
meter of  the  test,  some  of  them  measuring  3|  inches  in  length ; 
they  are  delicately  grooved  in  the  longitudinal  direction,  and  the 
base  is  provided  with  a  raised  crenulated  band,  situated  between 
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two  convex  smooth  bands ;  another  smaller  crenulated  band  siir- 
ronnds  the  rim  of  the  socket  which  affords  attachment  to  the  liga- 
ments articulating  the  spine  with  the  tubercle.  The  secon- 
dary spines  are  small^  needle-shaped  and  compressed^  and  striated 
longitudinally. 

Affinities  and  differences. — This  species  approaches  so  near  to 
H,  crenularis  that  it  was  long  regarded  as  Lamarck's  species. 
The  form  and  development  of  the  spines  of  the  two  Urchins  how- 
ever prove  them  to  be  distinct;  this  circumstance  shows  the 
necessity  of  caution  in  the  identification  of  species  of  Echinidse 
in  the  absence  of  any  of  the  data  upon  which  a  correct  opinion  can 
alone  be  formed.  H,  intermedia  resembles  H^  icaunensis  in  its 
general  outline^  but  is  distinguished  from  that  species  by  its 
more  prominent  tubercles,  in  having  the  ambulacral  are»  more 
undulated  and  having  larger  tubercles  at  the  base.  These  cha- 
racters likewise  sufficiently  distinguish  it  from  H,  alpina  and  H. 
granulosa. 

Locality  and  stratiffr(q)hical  range. — One  of  our  specimens  was 
obtained  from  the  spoil  of  Salperton  Tunnel  from  a  bed  belong- 
ing to  the  Great  Oolite ;  the  other  specimen  was  collected  from 
the  Bradford  clay  near  Cirencester.  We  have  never  met  with  H. 
intermedia  in  the  Inferior  Oolite.  This  Urchin  is  very  abundant 
in  the  Coral  Rag  of  Calne,  from  whence  most  cabinets  have  been 
supplied.  The  varieties  in  the  Great  Oolite  are  more  globular 
and  depressed  than  those  obtained  from  the  Coral  Rag. 

History. — As  it  is  uncertain  whether  we  possess  H.  crenularis 
in  our  beds,  it  is  probable  that  H.  intermedia  was  figured  and 
described  by  Martin  Lister*.  Our  synonyms  show  the  changes 
of  name  through  which  this  species  has  passed.  It  has,  however, 
been  so  accurately  described  by  Prof.  Forbes,  and  so  admirably 
figured  t  in  the  ^  Memoirs  of  the  Geological  Survey,'  that  we  must 
T^er  to  that  work  for  further  details  of  the  species. 

Hemicidaris  icaunensis,  Cotteau. 

Stn.  Hemieidaris  icaunensis,  Cotteau,  Echin.  Foss.  t.  3.  fig.  1-5. 
p.  56  ;  Forbes,  Geological  Survey,  Mem.  Decade  3. 

Test  hemispherical,  inflated  and  slightly  depressed ;  ambulacral 
areae  with  two  rows  of  small  marginal  tubercles,  and  with  three 
or  four  pairs  of  larger  tubercles  at  the  base ;  interambulacral 
are»  with  two  ranges  of  primary  tubercles ;  mouth  large  and 
decagonal ;  margin  deeply  notched. 

Height  -j^ths  of  an  inch,  transverse  diameter  1  inch  and  -j^ths. 
Description, — ^This  species  is  hemispherical  and  inflated  at  the 

*  Historia  Animalium  Angliae,  t.  7*  fig-  21, 1678. 
t  British  Organic  Remains,  Decade  3.  pi.  4. 
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sides^  and  its  transverse  diameter  is  one-half  more  than  its  height. 
The  interambulacral  are«  are  furnished  with  two  rows  of  Isffge 
primary  tubercles ;  in  each  range  there  are  finom  six  to  seven 
tubercles,  which  attain  their  greatest  development  at  the  equator 
of  the  test,  and  diminish  in  size  near  the  anal  and  buccal  Ofexi- 
ings.  The  mammillary  eminences  supporting  the  tubercles  are 
large,  prominent,  and  surrounded  by  areolse.  The  tubercles  are 
small  and  perforated ;  one  row  of  granules  separates  the  large 
tubercles  from  the  poriferous  avenues,  and  a  double  row  occupies 
the  middle  of  the  arese.  The  lateral  boundaries  of  the  areoke 
are  surrounded  by  a  semicircle  of  granules,  whilst  the  upper  and 
lower  boundaries  of  the  same  blend  into  each  other. 

The  ambulacral  arese  are  narrow,  slightly  undulated,  and  fur- 
nished through  nearly  all  their  extent  with  a  double  row  of  small 
tubercles,  which  are  not  very  apparent,  but  are  larger  on  the 
sides  than  at  the  apex  of  the  areae ;  between  the  size  of  these  and 
the  three  pairs  of  tubercles  at  the  base  a  sensible  difference  exists. 
The  mouth-opening  is  large,  and  is  one-half  the  diameter  of  the 
test ;  it  is  of  a  decagonal  form  with  the  margin  deeply  notched. 
The  apical  disc  is  not  preserved  and  the  spines  are  unknown. 

Affinities  and  differences, — The  Hemicidaris  icaunensis  in  its 
general  form  and  diaracters  closely  resembles  the  H.  intermedia ; 
it  is  distinguished  from  the  latter  by  having  the  primary  tuber- 
cles of  the  interambulacral  arese  less  prominent,  by  the  ambu- 
lacral arese  being  less  waved,  and  in  having  the  basal  tubercles 
much  smaller.  This  character  assimilates  H.  icaunensis  to  H. 
Tkurmanni,  but  it  is  sufficiently  distinguished  from  that  Urchin 
by  its  greater  height,  less  undulated  ambulacra  and  the  greater 
number  of  tubercular  plates  in  the  interambulacral  arese. 

Locality  and  stratigraphical  range. — This  rare  species  was  ob- 
tained by  Mr.  Lycett  from  the  QresX  Oohte  of  Minchinhampton. 
M.  Cotteau  collected  it  in  France  from  the  superior  beds  of  the 
Bathonian  stage  at  Ch4tel-Censoir,  and  M.  Rathier  found  it  in 
the  Forest  marble  of  Chatel -Gerard,  where  it  is  likewise  rare. 

History. — This  species  was  first  figured  and  described  by  M. 
Cotteau*,  and  was  provisionally  identified  by  Prof.  Forbesf ;  it 
is  figured  in  plate  A.  fig.  9.  of  the  *  Monograph  of  Great  Oolite 
Fossils '  to  be  published  by  the  Palseontographical  Society.  The 
specimen  that  has  come  under  our  notice  is  so  imperfect  that  we 
have  followed  M.  Cotteau's  description. 

♦  Echinides  Foss.  du  D^partement  de  rYonne,  tab.  iii.  p.  56. 
t  Memoirs  of  the  Geological  Survey ;  Brit.  Organic  Remains,  Decade  3. 
Description  of  plate  5. 
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Hemicidaris  alpina,  Agass.     PI.  lY.  fig.  3  a,  b. 
Syn.  Hemicidaris  alpina,  Echin.  Foss.  Suisse,  Agass.  t.l8.  fig.  19-22. 

Test  subglobose;  ambulacral  arese  undulated^  prominent  and 
convex^  covered  with  small  hemispherical  granules  closely  set 
together ;  base  of  the  arese  with  four  mammillated  and  perfo- 
rated tubercles ;  apical  disc  large^  convex  and  prominent. 

Height  nearly  -j^ths  of  an  inch,  transverse  diameter  -j^ths  of 
an  inch. 

DescriptioH. — The  test  of  this  beautiful  species  is  subglobose ; 
the  ambulacral  arese  are  slightly  undulated  and  of  a  medium  size ; 
they  are  prominent  and  convex,  of  an  elongated  conical  form,  and 
are  thickly  covered  with  small  hemispherical  granules  without 
perforations  or  other  sculpture ;  the  marginal  rows  are  larger  and 
more  regular.  Between  them  are  from  four  to  six  rows  of  smaller 
granules  closely  set  together. 

At  the  base  of  the  arese  are  four  mammillated  and  perforated 
tubercles  which  are  limited  to  this  region.  The  pores  are  set 
obliquely  in  purs  with  a  smooth  elevated  granule  between  each 
pair,  which  frarms  a  moniliform  sinuous  line  running  between  the 
pores.  The  interambulacral  arese  are  of  moderate  breadth,  vrith 
two  rows  of  primary  tubercles,  five  or  six  in  each  column.  The 
mammillary  eminences  of  the  two  central  tubercles  are  large  and 
prominent.  Those  towards  the  anal  and  oral  poles  are  smaller ; 
they  are  all  crenulated  at  their  summits;  the  tubercles  are 
deeply  perforated,  and  supported  on  a  short  stem,  the  hemisphe- 
ricid  Lead  of  the  tubercle  not  exceeding  in  diam^er  that  of  the 
st^n;  the  areolse  around  the  mammse  are  slightly  channelled 
and  nearly  all  confluent,  those  towards  the  anal  pole  have  a  circle 
of  granules  encircling  the  areolae;  the  interareolar  spaces  are 
covered  with  small  smooth  granules  similar  in  form  and  size  to 
those  occupying  the  ambulacral  arese.  The  apical  disc  is  promi- 
nent, the  ovarial  plates  are  large,  convex,  and  much  granulated, 
and  the  ocular  plates  are  of  a  proportionate  size ;  the  spines  are 
unknown. 

The  mouth-opening  is  of  moderate  size,  its  margin  being 
deeply  notched  and  refiexed  as  in  H,  intermedia ;  the  pores  are 
disposed  in  simple  pairs  all  the  length  of  the  poriferous  avenues, 
but  are  arranged  in  double  files  around  the  border  of  the  oral 
aperture  in  such  a  manner  as  to  occupy  the  free  space  in  the 
ambulacral  arese,  resulting  from  the  contraction  of  the  interam- 
bulacral arese  in  this  region. 

Affifdiies  and  differences, — Our  specimen  is  smaller  in  size  than 
the  one  figured  by  Agassiz  &om  the  Calcaire  de  Saanen.  The 
ambulacra  are  more  prominent  and  convex  than  those  of  the 
Swiss  specimen ;  the  rows  of  marginal  granules  are  not  so  pro- 
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portionately  large  nor  are  the  basal  tubercles  so  numerous  as 
those  delineated  in  Agassiz's  figure.  We  consider  our  Urchin, 
however,  merely  as  a  variety  of  the  Swiss  species,  for  which  we 
propose  the  name  var.  grajmlaris.  This  beautiful  species  is 
easily  distinguished  from  its  congeners  by  the  structure  of  the 
ambulacral  are»,  which  are  convex,  prominent,  and  thickly 
covered  with  small  close-set  granulations  unlike  any  other  species 
of  Hemicidaris  yet  known. 

Locality  and  stratigraphical  range, — ^This  species  was  collected 
from  the  Bradford  clay  of  Pickwick,  Wilts ;  a  valve  of  Ter*  digona 
was  attached  to  the  test,  and  it  is  adherent  to  Ter^  concinna. 
Plates  of  this  Urchin  have  been  found  in  the  same  stratum  at  the 
Tetbury  Road  Station  of  the  Great  Western  Railway.  Mr.  Lowe 
of  Chippenham  has  found  it  in  the  Forest  marble  of  Wilts,  but 
it  is  a  rare  species. 

History, — First  figured  and  described  by  Agassiz  in  the  '  De- 
scription des  Echinodermes  Fossiles  de  la  Suisse,^  afterwards  iden- 
tified in  the  British  Museum  collection  by  Mr.  S.  P.  Woodward, 
and  recorded  by  Prof.  Forbes  in  Decade  3.  of  his  '  Memoirs  of 
the  Geological  Survey,^  and  now  described  as  a  British  species  for 
the  first  time. 

Hemicidaris  granulosa,  Wright.     PI.  IV.  fig.  4  a,  b,  c. 

Test  spheroidal,  depressed ;  ambulacral  arese  straight,  with  two 
rows  of  prominent  defined  granules,  the  three  inferior  pair 
only  being  perforated  and  raised  upon  crenulated  mammillary 
eminences ;  interambulacral  arese  with  from  two  to  three  pairs 
of  primary  tubercles,  the  superior  part  of  the  areae  being 
occupied  with  warty  granules ;  apical  rosette  formed  of  large 
petaloidal  plates. 

Height  i^ths  of  an  inch,  transverse  diameter  1  inch  and  j%ths. 

Description. — ^This  beautiful  Urchin  constitutes  a  well-marked 
species ;  the  double  row  of  prominent  wart-like  granules  on  the 
ambulacral  arese,  which  are  neither  perforated  nor  raised  on 
eminences,  serving  as  a  good  diagnostic  character.  The  base  of 
the  area  is  enlarged  to  give  space  for  the  three  pairs  of  crenu- 
lated and  perforated  tubercles  found  in  this  region  in  all  the  spe- 
cies of  Hemicidaris,  The  upper  part  of  the  arese  is  occupied  with 
from  10-12  pairs  of  warty  granules,  which  are  smooth,  deformed, 
and  set  regularly  in  rows  alternating  with  each  other ;  the  in- 
tervening surface  of  the  ambulacral  plates  being  occupied  with 
small  ill-defined  scattered  granulations.  The  pores  are  disposed 
in  sUghtly  oblique  pairs,  with  a  raised  eminence  between  them ; 
at  the  wide  basal  region  of  the  avenues  they  fall  into  triple 
oblique  pairs. 
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The  interambalacral  arese  are  twice  and  a  half  the  diameter  of 
the  ambulacra! ;  in  each  column  there  are  from  six  to  seven  plates, 
the  three  or  four  inferior  of  which  support  moderate-sized  mam- 
millary  eminences  with  crenulated  summits,  from  the  centre  of 
which  a  large  prominent  deeply  perforate  tubercle  rises,  l^he 
areolae  are  smooth  and  gently  inclined,  and  around  their  circum- 
ference fifteen  small  granules  are  set.  The  three  superior  plates 
are  destitute  of  mammillaiy  eminences,  and  in  lieu  thereof  have 
clusters  of  granules  on  each  plate  similar  to  those  occupying  the 
ambulacral  arese.  There  are  from  two  to  five  such  granules  pro- 
truding from  the  upper  siurface  of  the  test ;  they  are  arranged  in 
pairs,  or  form  triangular,  quadrangular  or  pentagonal  figures. 
The  apical  rosette  is  well  developed ;  the  ovarial  plates  are  large 
and  maiked  with  a  depression  near  their  centre,  and  their  in- 
ternal borders  are  slightly  raised.  The  madreporiform  plate  is 
larger  than  the  pairs  of  plates,  and  its  centre  is  occupied  with  a 
porous  structure.  The  ocular  plates  are  large  and  heart-shaped, 
with  a  depression  down  the  centre  of  each  plate.  In  the  speci- 
men before  me  the  plates  of  the  apical  rosette  are  devoid  of  other 
sculpture. 

llie  base  is  flat,  the  mouth  large  and  decagonal,  the  opening 
being  more  than  half  the  diameter  of  the  test  at  its  equator. 

The  spines  are  unknown. 

Jffimties  and  differences. — This  Urchin  differs  from  H,  xnter^ 
media  in  the  absence  of  tubercles  from  the  upper  part  of  the  in- 
terambulacral  arese,  in  the  form  and  size  of  the  ovarial  and  ocular 
plates,  and  in  the  form  and  structure  of  the  granules  covering 
the  ambulacral  arese.  It  is  distinguished  from  H.  alpina  by  the 
absence  of  the  close-set  granulations  covering  the  convex  ambu- 
lacra of  that  Urchin.  It  has  some  resemblance  to  H.  icaunensis, 
but  is  distinguished  from  it  by  the  small  number  of  its  primary 
tubercles,  and  the  warty  figures  which  take  the  place  of  the 
tubercles  on  the  upper  surface  of  the  test. 

Locality  and  stratigraphical  range. — From  the  Inferior  Oolite 
of  Dundiy.  Imperfect  specimens,  probably  belonging  to  this 
species,  have  been  collected  from  the  upper  beds  of  Leckhampton. 

Hemicidaris  confluens,  M^Coy. 

Syn.  Hendcidaria  confluensy  M'Coy,  Annals  of  Nat.  Hist.  vol.  ii. 
New  Series,  p.  411. 

Test  spheroidal,  much-depressed;  ambulacral  arese  slightly  con- 
vex and  nearly  straight,  with  two  alternate  marginal  rows  of 
small  microscopic  mammillated  and  perforated  tubercles,  four 
pairs  of  larger  tubercles  at  the  base;  intermediate  surface 
covered  with  small  close-set  granulations;  interambulacral 
arese  with  three  pairs  of  large  tubercles  at  the  middle,  four 
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small  tubercles  at  the  base,  and  six  rudimentary  tubercles  at 

the  apex  of  the  arese ;  mouth  moderate  and  decagonal. 

Height  /ijths  of  an  inch,  transverse  diameter  ^J^ths  of  an  inch. 

Description. — The  spheroidal  test  of  this  Urchin  is  much  de- 
pressed at  the  anal  pole  and  flattened  at  the  base.  The  ambu- 
lacral  are«  are  nearly  straight  and  of  a  tolerably  uniform  width 
throughout,  and  furnished  with  two  rows  of  small,  quite  micro- 
scopic, but  nevertheless  mammillated  and  perforated  tubercles, 
about  fourteen  in  each  row,  disposed  alternately  on  the  margins 
of  the  arese,  and  increasing  slightly  in  size  towards  the  basal 
angle.  The  base  of  the  arese  has  four  pairs  of  lai^er  tubercles  as 
in  the  other  species  of  this  genus.  The  inteitoibulacral  arese  are 
nearly  three  times  the  width  of  the  ambulacral,  and  furnished 
with  two  rows  of  tubercles  from  9-10  in  each  row,  the  three 
pairs  at  the  equator  of  the  test  alone  attaining  their  full  develop- 
ment; those  at  the  base  being  of  a  secondary  size,  whilst  those 
on  die  upper  part  of  the  arese  are  disproportionately  small  and 
even  rudimaitary.  The  upper  surface  of  the  test  is  covered  ¥rith 
small  close-set  granulations,  in  the  midst  of  which  the  rudi- 
mentary tubercles  rise  at  distant  intervals  apart.  The  mammil- 
lated eminences  of  the  six  large  tubercles  are  surrounded  by 
well-defined  areoke,  which  are  confluent  at  their  upper  and  lower 
margins ;  but  down  the  centre  of  the  are»  two  or  four  rows  of 
granules,  and  at  the  lateral  borders  thereof  one  or  two  rows  of 
granules  descend,  which  form  lateral  wreaths  surrounding  the 
side  margins  of  the  areolae :  these  marginal  granules  are  larger 
and  more  uniform  in  their  arrangement  than  those  occupying 
other  parts  of  the  surface  of  the  test. 

The  mouth-opening,  of  a  decagonal  form,  is  one-half  the  dia- 
meter of  the  body,  with  deep  marginal  notches  dividing  its 
circumfer^ce  into  ten  nearly  equal  lobes,  those  of  the  ambulacral 
arese  being  the  largest. 

The  apical  disc  is  either  absent  or  concealed  in  the  specimens 
before  me,  and  the  spines  are  unknown. 

Affinities  and  differences. — H.  confluens  resembles  H.  Tkur- 
manni,  Ag.,  in  its  depressed  form  and  in  the  small  number  of  the 
primary  tubercles  on  the  interambulacral  arese;  it  is  distin- 
guished from  that  species  in  the  partial  absence  of  the  circle  of 
granules  which  entirely  surround  the  tubercles  in  H.  Thurmanni, 
and  in  the  rudimentary  condition  of  those  occupying  the  upper 
surface  of  the  test.  The  ambulacral  arese  are  nearly  straight  in 
H.  confluens,  and  much  undulated  in  H.  Tkurmanni.  This  Urchin 
has  many  points  of  affinity  with  Acrosalenia,  but  our  ignorance 
of  the  apical  disc  leaves  a  doubt  in  our  mind  whether  it  may  not 
belong  to  that  genus.  Until  specimens  with  the  disc  preserved 
arc  found,  that  doubt  cannot  be  removed. 
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Locality  and  8tratigr(q>kical  range, — This  species  was  collected 
by  Mr.  Lycett  from  the  planking  beds  of  the  Great  Oolite  at 
Minchinhampton^  and  we  have  received  several  specimens  from 
the  same  stratum  at  Kiddington  (Oxfordshire). 

Hemicidaris  pustulosa,  Forbes. 

Memoir  of  Palseontograph.  Soc.>  Forbes,  plate  A.  fig.  8,  Great  Oolite 
Fossils. 

We  have  not  seen  Hemicidaris  pustulosa  figured  by  Professor 
Forbes  in  the  above  memoir;  its  nearest  ally,  it  is  stated,  "is 
Hemicidaris  diademata,  Agass.,  which  it  resembles  in  the  sudden 
diminution  and  very  small  size  of  the  uppermost  interambulacral 
tubercles,  but  differs  in  having  the  sutural  granulated  space  of 
the  interambulacral  areas  very  wide*." 

The  SALENiANst,  Gray. 

This  group  is  composed  of  small  Urchins  resembling  Hemici- 
daris ;  they  are  distinguished  from  that  genus,  however,  by  the 
number,  structure,  and  mode  of  arrangement  of  the  plates  form- 
ing the  apical  disc,  which  is  composed  of  five  ovarial^  five  ocular, 
and  a  supra-anal  plate.  The  ambulacral  arese  are  narrow,  carry- 
ing secondary  tubercles  like  Hemicidaris.  The  pores  are  dis- 
posed in  distmct  poriferous  avenues  in  single  pairs.  The  inter- 
ambulacral arese  are  wide,  and  their  plates  support  primary 
tubercles  raised  on  mammillary  eminences.  We  divide  the  Sale- 
nians  into  two  groups  : — 

In  the  first  group  the  tubercles  are  not  perforated ;  they  form 
the  genera  Salenia,  Peltastes,  and  Goniophorus,  which  are  limited 
to  the  rocks  of  the  Cretaceous  period. 

In  the  second  group  the  tubercles  are  perforated,  forming  the 
genus  Acrosalema,  the  species  of  which  are  distributed  throughout 
the  Jurassic  strata. 

Genus  Acrosalenia,  Agass. 

Test  small,  more  or  less  depressed ;  anal  pole  surrounded  by  a 
well-developed  circular  disc,  composed  of  five  ovarial  and  five 
ocular  plates,  with  a  central  supra-anal  plate,  composed  of  one  or 
more  elements.  The  anal  opening*  is  situated  at  one  side  of  the 
supra-anal  plate,  and  is  therefore  eccentrical.  The  ambulacral 
are®  are  narrow,  and  support  a  double  row  of  from  ten  to  twelve 
small  perforated  tubercles  set  on  crenulated  mammse. 

Th^  interambulacral  arese  are  nearly  three  times  the  width  of  the 

*  Memoirs  of  Greological  Survey,  Prof.  Forbes,  Decade  3. 

t  The  group  of  Salenians  is  composed  of  five  ^nera :  Salenia,  Gray ; 
Peltastes,  Agass. ;  Goniophorus,  Agass. ;  Acrosalenia,  Agass. ;  Goniopygus, 
Agass. 
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ambulacral  arese^  and  support  two  rows  of  from  six  to  eignt  large 
perforated  tubercles  raised  upon  crenulated  mammillary  emi- 
nences; the  base  is  flat^  the  mouth  large^  decagonal  and  notched, 
and  the  margin  reflexed.  The  apices  of  the  notches  point  to  the 
centres  of  the  columns  of  the  interambulacral  plates. 

Acrosalenia  hemicidaroides,  Wright,  n.  s.    PL  IV.  fig.  1  a,  b,  c,  d. 

Test  hemispherical,  considerably  depressed ;  ambulacral  arese  with 
two  ranges  of  from  fourteen  to  sixteen  small  perforated  tuber- 
cles, gradually  decreasing  in  size  from  the  base  to  the  apex ; 
interambulacral  are»  with  two  ranges  of  primary  tubercles, 
eight  in  each  range.  The  supra-anal  plate  is  composed  of 
several  elements;  the  anus  is  situated  before  and  to  the  left 
side ;  the  surface  of  the  ovarial,  ocular,  and  supra-anal  plates 
is  studded  with  small  granulations;  priipary  spines  long, 
tapering,  smooth  and  slightly  compressed ;  secondary  spines 
small  and  needle-shaped ;  mouth  large  and  decagonal;  margin 
reflexed. 

Height  i^ths  of  an  inch,  transverse  diameter  1  inch  and  -nyth. 
One  large  specimen  measures  I  inch  and  ^^jths  in  diameter,  but 
the  proportional  height  cannot  be  ascertained,  as  its  base  is 
crushed. 

Description. — ^Test  spheroidal,  depressed;  ambulacral  arese 
slightly  sinuous,  nearly  uniform  in  breadth,  tiering  towards 
both  poles,  and  supporting  two  rows  of  secondary  mammillated 
perforated  tubercles,  which  are  largest  at  the  infenor  third  of  the 
area,  diminishing  in  size  as  they  approach  the  mouth  and  the 
anus.  The  tubercles,  from  fourteen  to  sixteen  in  number  in  each 
row,  are  situated  alternately  on  the  margins  of  the  area ;  a  zigzag 
line  of  granulations,  with  lateral  branches  passing  down  the  cen- 
tre of  the  area,  separates  the  tubercles  from  each  other.  The 
poriferous  avenues  consist  of  about  forty-five  pairs  of  pores  set 
obliquely  in  a  single  file.  The  interambulacral  areie  are  three 
times  the  breadth  of  the  ambulacral ;  each  area  is  composed  of 
two  columns.     There  are  eight  plates  in  each  column,  and  each 

Elate  supports  a  large  smooth  mammillated  eminence  surmounted 
y  a  tubercle,  which  occupies  the  greater  part  of  the  pjiate ;  it  is 
of  a  conical  form,  and  is  encircled  by  a  concave  smooth  areola. 
The  summits  of  the  mammse  are  sculptured  on  their  margins  with 
eleven  crenulations,  in  the  centre  of  which  a  deeply  perforated 
tubercle  rises,  with  a  rather  depressed  articular  surface.  In 
some  specimens  the  areolae  of  the  mammae  are  confluent,  in 
others  they  are  separated  by  a  row  of  small  granules.  The  ex- 
ternal and  intemd  margins  of  the  plates  are  furnished  with  rows 
of  small  granulations,  with  still  smaller  granules  here  and  there 
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interspened ;  on  the  external  side  of  each  plate  there  are  nine 
grannlations^  which^  with  those  of  the  adjoining  plates^  form  a 
sinuous  granulated  line  which  defines  the  internal  boundary  of 
the  poriferous  avenues.  The  internal  row  of  granulations^  with 
those  of  the  opposite  and  adjoining  plates^  form  a  double  granu- 
lated zigzag  space,  occupying  the  centre  of  the  arese,  and  forming 
an  elevated  ridge  which  serves  to  separate  the  two  ranges  of 
primary  tubercles  from  each  other. 

The  mouth  is  large  and  decagonal,  and  is  one-half  the  diameter 
of  the  test.  The  margin  is  deeply  notched  with  ten  indenta- 
tions. The  divisions  of  the  circumference  are  not  equal,  as  the 
arch  over  the  ambolacral  is  one-half  greater  than  the  arch  over 
the  interambulacral  arese.    , 

The  apical  disc  is  greatly  developed,  occupying  more  than  one- 
third  the  diameter  of  the  test ;  it  is  of  a  pentagonal  form,  the  left 
anterior  angle  being  more  developed  than  the  right.  The  madre- 
poriform  plate  is  large,  and  divided  into  a  posterior  porous  and 
an  anterior  non-porous  segment.  The  posterior  pair  of  ovarial 
plates  are  likewise  large,  the  anterior  pair  are  small  and  imper- 
fectly developed ;  the  left  plate  is  rudimentary,  in  consequence  of 
die  anal  opening  being  eccentric  and  situated  before  and  towards 
the  left  side ;  the  supra-anal  plate  is  in  general  of  a  pentagonal 
form^  and  composed  of  from  foar  to  six  elements  united  together 
and  set  round  the  posterior  border  of  the  anal  opening.  The 
ocular  plates  are  triangular  and  well-developed ;  all  the  plates  of 
the  apical  disc  are  studded  with  small  granules.  This  species 
belongs  to  Agassiz's  first  division  of  the  Salenians  which  have 
the  sur-anal  plate  and i|^e.oviductal  apparatus  situated  before 
the  madreporlform  plate.  The  primary  spines  (fig.  1  d)  are  long, 
tapering,  and  slightly  compressed,  so  that  a  transverse  section  of 
one  of  them  forms  an  eUipsis  in  the  specimen  before  me.  They 
are  in  length  about  twice  the  diameter  of  the  test.  The  body  of 
the  spine  is  smooth  throughout ;  the  base  is  encircled  with  a  pro- 
minent elevated  ring  of  small  oblong  closely-set  granulations ;  a 
smaller  circle  of  larger  crenulations  surrounding  the  margin  of  the 
concave  articulating  surface.  The  secondary  spines  articulating 
with  the  tubercles  of  the  ambulacral  arese  resemble  the  primaries 
m  miniature,  some  of  them  measuring  -^ths  of  an  inch  in  length. 
The  dental  apparatus  is  well-developed.  The  teeth  are  strong, 
triangular,  and  slightly  curved  towards  the  point. 

Affinities  and  differences. — Acrosalenia  hemiddaroides  is  distin- 
guished from  its  congeners  by  its  size,  the  number  and  regularity 
of  the  primary  tubercles,  the  compound  structure  of  the  supra- 
anal  plate,  and  the  granular  surface  of  the  apical  disc.  This 
Urchin,  so  much  resembles  a  Hendcidaris  in  the  form  of  the 
test,  the  structure  of  the  ambulacra  and  poriferous  avenues,  that 
it  was  not  until  we  had  obtained  specimens  with  the  apical  disc 

^.gitized  by  Google 


156  Dr.  T.  Wright  on  the  Cidaridae  of  the  Oolites. 

preserved  that  we  were  satisfied  of  its  being  an  Acrosalenia,  of 
which  it  certainly  forms  the  finest  species.  The  genera  Hefntci- 
darts  and  Acrosalenia  have  so  many  characters  in  common^  which 
are  ahnost  always  weU-preserved^  and  so  few  that  are  special^  and 
which  are  for  the  most  part  either  broken  or  absent^  that  it  is 
difficult  to  decide  upon  the  genus  unless  the  apical  disc  is  more 
or  less  preserved ;  it  is  for  this  reason  we  conjecture  that  so  few 
AcrosaleniiB  have  been  hitherto  catalogued  from  the  Oolites,  most 
of  the  species  having  been  erroneously  referred  to  other  genera. 
The  development  of  from  four  to  six  larger  mammillated  tubercles 
at  the  base  of  the  ambulacral  arese  is  a  good  character  for  Hemici- 
daris.  In  A.  hemicidaroides  the  tubercles  in  this  region  are  well 
developed^  but  are  not  so  well  defined  as  in  HenUcidaris.  When 
doubts  exist,  they  can  only  be  solved  by  the  discovery  of  the 
apical  disc  with  its  supra-anal  plate. 

Locality  and  stratigraphical  range. — I  have  collected  this  beau- 
tiful Urchin  from  the  upper  beds  of  the  Inferior  Oolite  at  Leck- 
hampton,  and  the  Rev.  r.  B.  Brodie  found  it  with  its  spines 
attached  in  the  same  zone  at  Selsley  Hill.  It  is  found  in  the 
planking  beds  of  the  Great  Oolite  at  M inchinhampton,  and  in 
the  Combrash  near  Chippenham.  Several  fine  specimens  with 
the  spines  attached  to  the  test  were  obtained  from  the  Forest 
marble  near  M almsbury  in  Wilts,  which  are  now  in  the  British 
Museum  and  the  Museum  of  Economic  Greology,  and  several 
private  cabinets.  We  have  the  same  species  from  Kiddington, 
Oxfordshire,  in  slabs  of  Great  Oolite.  From  tiiese  facts  we  infer 
that  this  large  Acrosalenian  had  not  only  a  considerable  strati- 
graphical  range,  but  likewise  that  the  species  was  very  abundant. 

Acrosalenia  Lycetti,  Wright,  n.  s.     PI.  IV.  fig.  2  a,  6,  c,  d. 

Test  hemispherical,  depressed,  circumference  subpentagonal  j 
ambulacral  arese  prominent,  having  a  double  series  of  small 
tubercles ;  interambulacral  arese  with  two  ranges  of  large  tu- 
bercles ;  mammillary  eminences  of  both  areae  conical  and  pro- 
jecting ;  tubercles  of  the  interambulacral  arese  disproportion- 
ately small. 

Height  half  an  inch,  transverse  diameter  1  inch. 

Description. — This  Urchin  resembles  A.  hemicidaroides  in 
many  of  its  characters,  but  presents  others  which  justify  its  sepa- 
ration from  that  species.  The  ambulacral  arese  are  straight,  pro- 
minent, and  furnished  with  a  double  row  of  small  well-devdoped 
tubercles,  about  twelve  in  each  row ;  a  zigzag  line  of  small  gra- 
nules descends  down  the  centre  of  the  arese,  sending  out  lateral 
branches  which  inclose  the  areolae  of  the  tubercles  for  about  two- 
thirds  of  their  circumference,  leaving  the  areolae  open  to  tiie 
poriferous  avenues.     The  interambulacral  arcje  are  nearly  three 
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times  the  width  of  the  ambulacral,  and  possess  a  double  range  of 
primary  tubercles  from  seven  to  eight  in  each  range.  The  mam- 
millary  eminences  supporting  them  are  very  prominent,  and  are 
surrounded  by  an  elliptical  areola.  The  summits  of  the  mammse 
ure  sculptured  with  about  ten  crenulations.  The  tubercles  are 
di^roportionately  small  when  compared  with  the  development 
of  the  mammse  supporting  them ;  the  two  ranges  of  tubercles 
are  separated  by  four  rows  of  granulations  which  form  zigzag 
granular  bands  descending  down  the  centre  of  the  arese ;  similar 
bttids  of  granulations  bound  the  external  borders  of  the  inter- 
ambulacra,  and  separate  the  ranges  of  the  principal  tubercles 
from  the  poriferous  avenues;  the  upper  and  lower  borders  of  the 
areobe  are  confluent,  but  the  other  parts  of  their  circumference 
are  surrounded  by  a  wreath  of  granules.  The  mammillary  emi- 
nences and  tubercles  are  largest  at  the  equator,  gradually  dimi- 
nidiing  as  they  approach  the  oral  and  anal  poles.  The  pores  are 
large  and  disposed  obliquely  in  simple  pairs.  The  mouth-open- 
ing is  large  and  decagonal,  the  marginal  notches  being  of  mo- 
derate dq)th.  The  apical  disc  is  absent  in  all  the  specimens  we 
have  found ;  it  is  therefore  impossible  to  state  whether  the  anal 
opening  was  situated  before  or  oehind  the  single  madreporiform 
plate. 

Affinities  and  differences. — This  species  is  distinguished  from 
A.  hemicidaroides  in  having  the  areolsK  more  excavated  and  ellip- 
tical. The  granules  occupying  the  intertubercular  spaces  are 
smaller  and  more  numerous.  The  tubercles  of  the  interam- 
bulacra  are  disproportionately  small  when  compared  with  the 
development  of  their  mammse ;  the  circumference  has  in  general 
a  subpentagonal  outline,  from  the  prominence  of  the  ambulacral 
aie»,  the  double  row  of  tubercles  on  which  is  more  fuUy  deve- 
loped than  in  A.  hemicidaroides.  These  differences  between  the 
tests  of  our  two  species  although  inconsiderable  are  nevertheless 
connected  with  others,  which  although  not  seen  may  be  inferred, 
as  the  differences  in  the  size  and  form  of  the  primary  and  secondary 
spines  belonging  to  the  tubercles  of  both  arese  leave  no  doubt 
on  our  mind  that  A.  Lycetti  is  distinct  from  A,  hemicidaroides, 
and  we  know  of  no  other  species  among  its  congeners  for  which 
it  could  be  mistaken.  A  granulated  spine,  and  of  which  we  give  a 
figure  (2  d),  found  firequently  in  the  same  beds  with  A»  Lycetti, 
and  probably  belonging  to  this  species,  if  proved  to  be  such, 
would  form  an  important  specific  character. 

Locality  and  stratigraphical  range. — ^We  collected  this  Urchin 
from  the  lower  ferruginous  beds.  Pea-grit,  of  Crickley  Hill,  and 
have  found  it  in  tiie  same  stratum  at  Leckhampton,  Cleeve,  and 
Brockhampton  quarries.  The  specimens  are  in  general  much 
crushed,  and  the  apical  disc  is  always  absent. 
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The  two  specimens  which  have  preserved  their  form  and  served 
for  the  foregoing  description  were  only  obtained  within  the  last 
few  days ;  all  those  previously  collected  having  been  too  much 
injured  to  serve  for  minute  observation. 

I  dedicate  this  species  to  my  friend  John  Lycett,  Esq.,  one  of 
the  learned  authors  of  a  monograph  of  the  Mollusca  from  the 
Great  Oolite. 

Acrosalenia  spinosa,  Agassiz.     PI.  V.  fig.  3  a,  k,  c,  d, 
Acrosalenia  spinosa,  Agassiz,  Echin.  de  la  Suisse,  2Dd  part,  t.  18. 
fig.  1-5.  p.39;  Cotteau, Echin.  Foss.  du  D^partement de  TYonne, 
t.  3.  fig.  6-11. 
Test  subpentagonal^  depressed ;  a  double  row  of  small  tubercles 
occupies  the  ambulacra,  and  a  double  range  of  large  mammil- 
lated  tubercles  the  interambulacral  arese ;  the  ovarial  disc  is 
large,  the  madreporiform  plate  rudimentary,  the  anal  opening 
behind  the  supra-anal  plate ;  moutii  decagonal,  margin  deeply 
incised. 

Height  f^^ths  of  an  inch,  transverse  diameter  vfths  of  an  inch. 
Description. — The  test  of  this  beautiful  little  Urchin  has  a  sub- 
pentagonal  form  arising  from  the  convexity  of  the  ambulacral  arese, 
which  converge  in  straight  lines  from  the  base  to  the  summit, 
and  are  furnished  with  two  ranges  of  from  ten  to  twelve  very  small 
tubercles,  which,  although  microscopic,  are  nevertheless  mam- 
millated  and  perforated.  The  intertubercular  spaces  are  covered 
with  small  granules  which  form  circles  around  the  tubercles. 
The  pores  are  disposed  obUquely  in  simple  pairs,  forming  a  single 
rectilineal  file  on  each  side  of  the  arese.  The  interambulacral 
arese  are  twice  the  width  of  the  ambulacral,  and  ornamented  with 
a  double  range  of  primary  tubercles,  eight  in  each  range.  The  two 
inferior  tubercles  are  small,  the  two  or  three  succeeding  ones  are 
very  large,  whilst  those  on  the  upper  part  of  the  test  suddenly  di- 
minish in  size  and  gradually  become  dwarfed  as  they  approach  the 
anal  disc :  they  are  all  crenulated  and  perforated.  The  primary 
tubercles  occupying  the  equator  of  the  test  are  seated  upon  large 
prominent  mammillary  eminences,  surrounded  by  deeply  grooved 
elliptical  areolae,  and  encircled  by  a  wreath  of  small  granules. 
The  intertubercular  surface  on  the  upper  part  of  the  test  is 
studded  with  very  fine  granules.  The  apical  rosette,  formed  of 
ovarial,  ocular,  and  sur-anal  plates,  is  admirably  preserved  in  the 
specimens  before  us ;  it  is  large  and  of  a  pentagonal  form  (fig.  3  d). 
The  two  anterior  pairs  of  ovarial  plates  are  nearly  of  the  same  size, 
the  posterior  pair  being  notched  to  form  the  basal  angles  of  the 
triangular  anal  opening ;  the  sur-anal  plate  occupying  the  centre 
of  the  rosette  is  small,  single  and  pentagonal ;  the  smgle  or  madre- 
poriform plate  is  rudimentary,  to  make  space  for  the  apex  of  the 
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anal  opening.  By  this  arrangement  it  is  evident  that  the  anus  is 
eccentrical  and  situated  behind  the  sur-anal  plate ;  its  opening  is 
in  a  great  measure  formed  by  the  imperfect  development  of  the 
madreporiform  plate,  a  condition  the  opposite  to  that  existing  in 
A,  hemicidarouks,  where  the  anus  is  situated  in  front  of  the  sur- 
anal  plate,  and  is  excavated  at  the  expense  of  the  left  anterior 
ovarial  plate.  The  four  ovarial  and  sur-anal  plates  are  adorned 
with  a  delicate  sculpture  which  occupies  their  centres ;  the  ocular 
plates  are  small ;  the  three  anterior  are  inserted  between  the  pro- 
minent angles  of  the  ovarials,  whilst  the  two  posterior  lying  be- 
tween the  madreporiform  plate  and  the  posterior  pair  of  ovarials 
form  the  lateral  walls  of  the  anal  opening ;  all  the  plates  are 
finely  granulated. 

The  mouth  is  large,  its  circumference  being  divided  into  ten 
nearly  equal  lobes,  and  the  margin  is  much  reSexed. 

Affinities  and  differences, — Acrosalenia  spinosa  is  distinguished 
from  its  congeners  by  its  subpentagonal  form,  the  volume  of  the 
mammillary  eminences  of  the  primary  tubercles  at  its  equator, 
and  the  sudden  smallness  of  those  occupying  the  upper  part  of 
the  test,  the  position  of  the  anal  opening  behind  the  sur-anal 
plate,  and  the  rudimentary  condition  of  the  madreporiform  plate. 

Locality  and  stratigraphical  range, — I  collected  this  Urchin 
from  the  yellow  clay  resting  on  the  Stonesfield  slate  at  Seven* 
hampton  with  Anabacia  orbulites,  Pecten  vagans,  Ostrea  acumi* 
nata,  and  other  Great  Oolite  shells.  Likewise  from  the  Com* 
brash  near  Chippenham^  Wilts,  where  it  is  very  abxmdant.  The 
specimens  from  both  locaUties  are  as  perfect  as  recent  Echini, 

Many  of  the  Combrash  specimens  are  attached  to  Avicula 
echinata.  In  Switzerland  A.  spinosa  was  collected  from  marls 
containing  Ostrea  acuminata  in  the  Canton  of  Soleure.  It  is 
found  in  great  abundance  in  France  in  the  Great  Oolite  of  Caen, 
and  has  been  collected  by  M.  Cotteau  from  the  upper  beds  of  the 
Bathonian  stage  in  the  environs  of  Ch&tel-Censoir. 

History, — This  species  was  figured  and  described  for  the  first 
time  by  M.  Agassiz  in  his  ^Echinoderm.  Fossiles  de  la  Suisse,' 
and  entered  in  his  'Catalogue  raisonne  des  Echinides.'  It  has  been 
figured  and  described  by  M.  Cotteau  from  specimens  obtained 
in  the  department  of  PYonne.  It  is  catalogued  by  Mr.  M'Coy 
as  a  Minohinhampton  species  from  the  Great  Oolite,  and  is  now 
described  from  British  specimens  for  the  first  time. 

(Jenus  GoNioPYGUS,  Agassiz. 

Test  circular,  subconical ;  apical  disc  very  solid  with  an  angular 
circumference,  composed  of  ten  plates ;  sur-anal  plate  absent ; 
mouth  large ;  tubercles  imperforate  without  crenulations  at  their 
base ;  pores  disposed  in  simple  pairs  throughout. 

Digitized  by  VjOOQ IC 


160  Dr.  T.  Wright  on  the  Cidarida  of  the  Oolites. 

Goniopyffus  (?)  per/bratus,  Wright,  n.  s.     PI.  VI.  fig.  5  a,  b. 

Test  spheroidal,  depressed;  ambulacral  arese  with  two  rows  of 
small  tubercles ;  interambulacral  areae  with  two  rows  of  nearly 
equal-sized  primary  tubercles,  each  surrounded  by  a  circle  of 
granules ;  tubercles  perforated. 

Height  i^ths  of  an  inch,  transverse  diameter  Aths  of  an  inch. 

Description, — The  ambulacral  arese  of  this  little  anomalous 
Urchin  carry  small  marginal  tubercles  increasing  in  size  towards 
the  base  of  the  arese,  and  having  a  few  granules  interspel^sed  be- 
tween them.  The  interambulacral  arese  are  about  twice  and  a 
half  the  width  of  the  ambulacral,  and  fomished  with  two  rows  of 
tubercles  from  seven  to  eight  in  each  row.  The  tubercles  are 
raised  on  mammillated  eminences  which  are  destitute  of  crenu- 
lations ;  the  summit  of  the  tubercles  is  sUghtly  perforated,  they 
detach  themselves  in  a  well-defined  manner  from  the  sur&ce  of 
the  test  and  are  very  uniform  in  siee,  and  each  mamma  is  en- 
circled by  a  distinct  wreath  of  small  granules.  There  are  a  few 
other  grannies  studding  the  plates  besides  those  forming  the 
boundary  circles  of  the  areolae.  The  apical  disc  is  absent ;  the 
mouth  is  large  and  deeply  notched. 

Affinities  and  differences. — I  have  placed  this  Urchin  provi- 
sionally in  the  genus  Goniopygus^  as  it  comes  nearer  to  the  cha- 
racters of  that  form  than  any  other.  Agassiz  states  in  his  Cata- 
logue that  the  tubercles  are  imperforate,  but  this  character  is  not 
alluded  to  in  his  ^Echin.  Foss.'  The  absence  of  crenulations 
from  the  mammse,  the  nearly  uniform  size  of  the  tubercles,  the 
distinctness  with  which  they  stand  out  from  the  test,  and  a  frag- 
ment of  the  angular  apical  disc  in  situ,  seem  to  justify  the  sup- 
position of  its  being  Goniopygus',  but  the  perforations  in  the 
tubercles  make  the  excq)tion,  and  suggest  the  query  whether  the 
absence  of  perforations  is  a  generic  or  only  a  sectional  character. 
The  specimens  before  me,  die  only  three  yet  found,  are  so  im- 
perfect, that  I  write  with  much  reserve  r^arding  them ;  they  may 
perhaps  prove  to  be  the  young  tests  of  Pedina,  in  which  we  have 
observed  that  the  pores  change  from  simple  pairs  to  triple  obUque 
pairs  with  age,  and  the  crenulations  of  the  mammse  can  scarcely 
be  seen. 

Locality, — I  collected  these  Urchins  from  the  Pea-grit  of 
Crickley  Hill  with  Acrosalenia  Lycetti  and  small  Bryozoan  poly- 
pifera. 

The  EcHiNiDiE* 

Have  a  thin  test,  and  are  distinguished  from  the  Cidaridse  and 

*  The  group  of  Echinida  includes  twenty-three  genera:  AstropygafOny ; 
Diadema,  Ghray ;  Hemidiadema,  Agass. ;  Cyphosoma,  Agass. ;  Echinocidaris, 
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Salenians  by  having  numerous  nearly  equal-sized  tubercles  upon 
the  ambulacral  and  interambulacral  arese.  The  pores  are  differ- 
ently arranged  in  the  avenues  in  the  different  genera;  the  apical 
disc  consists  of  five  ovarial  and  five  ocular  plates. 

Genus  Diadema^  Gray. 

Test  thin^  of  a  circular  or  pentagonal  form^  more  or  less  de- 
pressed^ supporting  perforated  tubercles  raised  on  mammillary 
CToinences  with  slightly  crenulated  summits.  The  ambulacral 
areae  are  wide^  straight^  and  well  developed ;  each  area  has  two 
rows  of  primary  tubercles  nearly  as  large  as  those  occupying  the 
interambulaciid  arese.  The  pores  are  set  in  pairs>  uniformly 
superimposed  on  each  other,  with  one  or  two  exceptions,  where 
they  fall  inta  double  files.  The  interambulacral  arese  have  two 
rows  of  primary  tubercles,  and  sometimes  ranges  of  secondary 
tubercles  placed  external  to  them.  The  mouth  is  lai^e  and 
decagonal,  with  shallow  marginal  notches.  The  five  ovarial  plates 
have  an  elongated  hexagonal  form ;  the  madreporiform  is  larger 
than  the  pairs  of  platen ;  the  five  ocular  plates  are  small  and  tri- 
angular, and  are  lodged  at  the  summits  of  the  ambulacra  between 
the  re-entrant  angles  formed  by  the  ovarial  plates.  The  spines 
are  long,  slender,  and  subulate,  and  of  a  very  uniform  sise 
throughout. 

Diadema  depresstmiy  Agassiz.     PI.  V.  fig.  2  a,  b,  c,  d. 

Stn.  Diadema  depressuniy  Agassiz  and  Desor,  Catalogue  raisonn^  des 
EchinideSy  Ann.  des  Sciences  Nat.  1846 ;  Cotteau,  Etudes  sur 
Echinides  FossUes,  p.  43.  t.  2. 

Teat  pentagonal,  depressed ;  ambulacral  arese  convex  and  promi- 
nent; interambijacral  arese  flattened;  two  rows  of  nearly 
equal-sized  primary  tubercles  in  both  arese;  secondary  tu- 
bercles absent  or  rudimentary ;  mouth  large  and  shghtly  de- 
cagonal. 

Height  i^ths  of  an  inch,  breadth  1  inch  and  -n^th. 

Description, — ^The  ambulacral  arese  of  this  Urchin  are  rather 
more  than  one-half  the  breadth  of  the  interambulacral  arese,  and 
have  from  ten  to  twelve  pairs  of  well-developed  primary  tubercles 
separated  by  a  zigzag  line  of  small  granulations.  The  interam- 
bulacral arese  are  nearly  of  a  uniform  breadth  throughout ;  there 
are  about  ten  pairs  of  tubercles  in  each  area ;  in  consequence  of 

DesmooliDS ;  Eehinopsis,  Agass. ;  ArbaciOy  Gray ;  Eucosntus,  Agass.;  Ca^ 
loplemrus,  Agass. ;  Coaiopsis,  Agass.;  Mespilia,  Desor ;  Microcyphus,  Agass.; 
Salmacis,  Acass. ;  TemnopleuniSj  Aeass. ;  Glypticus,  Agass. ;  Polycyphus, 
Agass. ;  Amolypneustes,  Agass. ;  Boletia,  Desor ;  Tripneustes,  Agass. ;  Ho^ 
l^eu$te$,  Agass. ;  Echinus,  Linn. ;  Pedina,  Agass. ;  Heliocidaris,  Des- 
moulins. 
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these  segments  of  the  test  being  double  the  width  of  the  ambu- 
lacra]^ the  tubercles  stand  more  apart.  The  tubercles  of  both 
arese  are  nearly  uniform  in  size^  they  have  a  smooth  base  with  a 
finely  crenulated  summit,  and  are  perforated ;  there  are  no  secon- 
dary tubercles,  but  the  intertubercular  spaces  are  covered  with 
small  granulations,  which  are  closely  set  togetiier  on  the  surface 
of  the  plates ;  three  or  four  of  these  at  the  base  of  the  arese  are 
perforated.  The  mammillary  eminences  of  both  arese  are  sur- 
rounded by  smooth  areolse,  which  are  nearly  all  confluent.  The 
ambulacra!  areae  become  rapidly  contracted  towards  the  vertex, 
whilst  the  interambulacral  ares  maintain  their  breadth,  so  that 
the  space  between  the  rows  of  primary  tubercles  is  very  uniform 
in  width  throughout.  The  intertubercular  spaces,  with  the  ex- 
ception of  the  internal  border  of  the  four  superior  interambu- 
lacral plates,  are  covered  with  small  close-set  granulations  of  dif- 
ferent sizes,  which  form  semicircles  around  the  areolae,  and  zig- 
zag lines  down  the  centres  of  die  arese.  The  pores  consist  of 
thirty-six  pair  in  each  avenue  superimposed  in  a  single  file ;  in 
the  wide  space  of  the  avenues  around  the  mouth  they  form  double 
or  triple  rows.  The  mouth  is  laige  and  decagonal ;  the  notches 
are  slight,  and  the  borders  are  reflexed  at  the  angles ;  the  apical 
disc  is  unknown ;  the  spines  are  small,  subulate,  and  delicately 
striated  longitudinally  (fig.  2d). 

Affinities  and  differences. — This  Urchin  resembles  D.  aquale, 
Agass.,  but  diflers  from  it  in  the  absence  of  secondary  tubercles 
in  the  interambulacral  areae :  by  its  pentagonal  form  it  resembles 
D.  suban^ffdare,  but  is  distinguished  from  that  species  in  having 
the  pores  arranged  in  a  single  file,  whereas  in  D.  subangularef 
from  the  equator  to  the  apical  disc,  the  pores  fall  into  double 
files.  The  tubercles  are  likewise  smaller  and  more  deeply  per- 
forated ;  it  belongs  moreover  to  a  lower  zone  of  the  Oolitic  group, 
D.  subanffulare  being  a  characteristic  Urchin  of  the  Coral  Rag  of 
Wilts  and  the  ^^  Terrain  k  chailles "  of  Switzerland  and  Ger- 
many*. Like  D.  subanffiUare,  D.  depressum  possesses  a  pentagonal 
form,  a  peculiarity  depending  on  the  prominence  of  the  ambu- 
lacra! areae,  and  common  to  several  species  of  this  genus. 

Locality  and  stratigraphical  range. — This  Urchin  is  common  in 
the  lower  ferruginous  beds  of  the  Inferior  Oolite,  the  Pea-grit  of 
Crickley,  Leckhampton  and  Dundry  Hills ;  I  have  collected  it 
from  the  Great  Oolite  at  Minchinhampton  and  from  the  Bradford 
clay  at  Tetbury  road  station;  the  latter  were  extremely  small. 
The  specimens  are  in  general  much  crushed ;  the  anal  disc  is 
always  broken,  and  the  spines  are  sometimes  adherent  to  the  test. 
It  has  been  collected  by  M.  D'Orbigny  in  the  Inferior  oolite  of 

*  GbldfuM,  Petrefacta  GkrmaniK ;  and  Agassiz,  Echinodermes  Fossiles 
de  la  Suisse. 
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Saint  Honorine  Banville,  where  it  is  abundant.  It  has  been  ob- 
tained by  M.  Cotteau  f^m  the  ferruginoos  oolite^  from  Tour- 
du-Fre^  near  Avallon^  D^partement  de  PYonne,  which  bed  lies 
upon  the  Calcaire  It  entroques^  the  true  equivalent  of  tiie  Dun- 
dry^  Cotteswold  and  Dorsetshire  beds  of  the  Inferior  Oolite. 

ISstory. — The  Z).  depre$sum  was  first  mentioned  in  the  '  Cata- 
logue raisonne  des  Echinides^  by  Agassiz  and  Desor^  but  was 
neither  figured  nor  described  by  them.  This  however  has  been 
done  by  M .  Cotteau  in  his  '  Etudes  sur  les  Echinides  Fossiles/ 
and  is  now  figured  and  described  from  the  English  Oolites  for 
the  first  time.  In  both  countries  it  appears  to  characterise  beds 
belonging  to  the  same  geological  horizon. 

Diadema  subanffulare,  Agass. 

Syn.  Cidarites  subanffularis,  (roldfriss,  Petref.  t.  40.  f.  3  ;  Ikemer, 

Verstein.  t.  1.  fig.  20. 
Diadema  eubanffulare,  Agassiz,  Echin.  Foss.  t.  17.  fig.  21-25.  p.  19. 

Test  subpentagonal,  depressed ;  interambulacnd  ares  with  pri- 
mary and  secondary  tubercles ;  upper  part  of  the  poriferous 
avenues  with  a  double  series  of  pores. 

Height  /^ths  of  an  inch^  transverse  diameter  1  inch  and  -n^ths. 

Description, — ^The  test  of  this  Urchin  has  a  depressed  ana  pen- 
tagonal form  arising  from  the  prominence  and  development  of 
the  ambulacral  arese^  which  are  narrow  and  contracted  above  and 
furnished  with  ten  pairs  of  primary  tubercles.  The  interambu- 
lacnd arese  are  nearly  twice  as  wide  as  the  ambulacral^  and  are 
adorned  with  two  rows  of  primary  tubercles  from  ten  to  eleven 
in  each  row^  and  two  rows  of  secondary  tubercles  arranged  on 
the  sides  of  the  primaries^  but  irregular  both  as  regards  their 
number  and  size.  Secondary  tubercles  are  absent  in  the  ambu- 
lacral arese*  The  tubercles  of  both  are«  are  proportionally  large 
and  raised  upon  inconsiderable  mammillary  eminences  with  de- 
licately crenulated  summits;  the  mammae  are  surrounded  by  ellip- 
tical areolae^  and  round  two-thirds  of  their  circumference  small 
granules  are  disposed  in  circles ;  although  the  tubercles  are  large 
and  spherical^  the  perforations  are  small  and  of  inconsiderable 
depth.  Down  the  centres  of  both  arese  numerous  small  granula- 
tions occupy  the  intertubercular  surface  of  the  plates^  and  similar 
granular  bands  descend  down  the  external  margms  of  the  interam- 
bulacral  arese ;  but  the  distinctive  character  of  this  Urchin  resides 
in  the  structure  of  the  poriferous  avenues^  which^  instead  of 
formings  as  in  other  Diademata,  a  sinffle  row  of  pores  from  the 
base  to  the  apex^  from  the  equator  to  the  apical  disc  they  form 
double  rows  of  pores  disposed  in  oblique  lines. 

The  mouth  is  large  and  decagonal^  but  the  marginal  notches 
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are  not  deep.  None  of  the  speeimens  that  we  have  seen  possess 
the  apical  chsc^  but  the  vacant  space  left  by  the  absence  of  the 
ovarial  and  ocular  plates  proves  that  this  part  of  the  test  was  well 
developed. 

Affinities  and  differences. — In  its  pentagonal  form  it  is  allied 
to  D.  depressum,  but  its  secondary  tubercles  and  double  file  of 
pores  form  a  good  diagnosis  between  D.  subanffulare  and  other 
species  of  the  same  genus. 

Locality  and  stratiffraphical  range, — We  know  this  species  only 
from  the  Coral  Rag  of  Wilts  and  Oxford ;  in  Germanv  it  is  found 
in  the  same  stages  at  Thumau  and  Muggendorf ;  and  in  Switzer- 
land it  is  obtained  from  the  "  Terrain  k  chailles  "  of  the  valley  of 
the  Birse^  of  Blochmont  and  of  Weissenstein. 

History, — ^First  figured  by  Ooldfiiss^  afterwards  more  accu- 
rately described  and  figured  in  detail  by  M.  Agassiz^  and  now 
described  as  a  British  species  for  the  first  time ;  the  specimens 
previously  catalogued  under  this  name  having  been  D.  depressum 
and  not  D,  subanffulare, 

Diadema  pseudo'diadema,  Agass.     PI.  V.  fig.  1  a,  b,  c. 

Syn.  Cidarites  pseudo^iadema,  Lamarck,  Syst.  Anim.  sans  Vert. 

torn.  iii.  p.  385. 
Diadema  Lamarckii,  Desmoulind,  Tabl.  Synopt.  p.  316.  No.  18. 
Diadema  pseudo-diademay  Agassiz,  Echin.  Foss.  t.  17.  fig.  49-53. 

Test  hemispherical^  depressed;  interambulacral  arese  with  pri- 
mary and  secondary  tubercles ;  ambulacral  arese  with  primary 
tubercles  and   a  few  scattered  rudimentary   ones.     Mouth 
large  and  decagonal;   margin  deeply  notched;   apical   disc 
•  large ;  spines  long  and  needle-shaped. 

Height  I  inch  and  ^^ths,  transverse  diameter  2  inches  and 

Description, — ^This  fine  species  has  a  hemispherical  form^  much 
depressed  at  the  anal  pole  and  flattened  at  the  base.  The  ambu- 
lacral arese  are  straight  and  well  developed^  and  furnished  with  two 
rows  of  primary  tubercles  from  18-20  in  each  row;  between 
these  a  zigzag  line  of  small  secondary  tubercles  extends  two- 
thirds  up  the  arese ;  the  poriferous  avenues  are  not  well  defined ; 
the  pores  are  disposed  in  pairs ;  between  each  pair  of  holes  there 
are  elevated  smooth  tubercles  forming  a  range  of  small  bead- 
like bodies  which  define  the  limits  of  the  arese;  at  the  base 
the  pores  fall  into  double  and  triple  files. 

The  interambulacral  arese  are  more  than  twice  the  width  of 
the  ambulacral^  and  are  furnished  with  two  rows  of  large  pri- 
mary crenulated  and  perforated  tubercles^  and  several  rows  of 
secondary  tubercles  hkewise  crenulated  and  perforated ;  down  the 
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centre  of  the  arese  two  rows  of  secondary  tubercles  are  arranged 
which  separate  the  principal  ranges  from  each  other^  and  like 
rows  of  secondary  tubercles  separate  the  principal  tubercles 
from  the  ambulacral  ares.  These  secondary  tubercles  are  very 
irregular  as  to  size  and  arrangement^  and  are  in  general  best 
developed  at  the  base  and  equator  of  the  test ;  besides  the  pri- 
mary and  secondary  tubercles,  the  surface  is  studded  with  small 
granulations.  The  mouth-opening  is  large  and  decagonal^  and 
its  margin  is  divided  by  deep  notches.  The  lobes  which  cor- 
respond to  the  ambulacral  arese  are  twice  as  large  as  those 
corresponding  to  the  interambulacral  arese.  The  apical  disc  is 
broken  in  the  specimen  before  me.  According  to  Agassiz  the 
oviductal  apparatus  is  generally  very  apparent.  The  ovarial 
plates  are  large  and  pentagonal;  their  summit  forms  a  pro- 
minent angle  which  advances  into  the  interambulacral  arese.  The 
madreporiform  plate  is  larger  than  the  pairs  of  plates^  and  like 
them  is  perforated  and  finely  granulated.  The  ocular  plates  are 
very  small  and  inserted  between  the  angles  of  the  ovarials  and 
dovetailed  with  the  apex  of  the  ambulacra.  The  anal  opening  is 
large  and  of  a  circular  form.  The  spines  are  long^  needle- 
ahaped^  and  finely  striated  longitudinally. 

Affinities  and  differences, — ^The  size  of  this  species,  the  arrange- 
ment of  the  secondary  tubercles,  and  the  structure  of  the  pori- 
ferous avenues  form  a  group  of  characters  by  which  it  is  readily 
distinguished  from  its  congeners. 

Locality  and  stratigraphical  range. — The  specimen  before  me 
was  obtained  from  the  Coral  Rag  of  Wiltshire  or  Oxfordshire ; 
it  is  found  in  the  ConJlian  stage  of  Besan9on,  canton  of  Soleure, 
in  Switzerland,  and  in  the  Coral  Bag  of  Angoulin,  near  Rochelle, 
in  France. 

History. — Figured  and  accurately  described  for  the  first  time 
by  M.  Agassiz  in  his  ^  Echin.  Foss.,'  and  now  first  figured  and 
registered  as  a  British  fossil. 

Genus  Pedina,  Agassiz. 

Test  thin,  circular  and  depressed;  primary  tubercles  very 
small,  but  still  perforated  and  crenulated  like  those  of  Diadema. 
Pores  arranged  in  triple  oblique  pairs  as  in  the  genus  Echinus. 
Mouth  small,  slightly  decagonal;  margin  not  much  notched. 
The  ovarial  disc  not  prominent ;  the  surface  of  the  test  com- 
paratively smooth  when  compared  with  the  other  genera  of  the 
Echinida.  The  ambulacral  area  have  two  ranges  of  tubercles, 
and  the  interambulacral  areae  have  two  ranges  of  primary,  and 
one  or  more  rows,  more  or  less  complete,  of  secondary  tubercles, 
situated  at  the  external  and  internal  sides  of  the  primaries.   This 
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genus  is  extinct^  and  the  species  are  found  in  the  Oolitic  and 
Cretaceous  rocks. 

Pedina  rotata,  Agassiz. 

Syn.  Pedina  rotata,  Agassiz,  Echin.  Foss.  de  la  Suisse,  pi.  15. 
fig.  4-6.  p.  36. 

Test  hemispherical,  depressed ;  ambulacral  arese  with  two  mar* 

ginal  rows  of  small  tubercles ;  interambulacral  areae  with  two 

ranges  of  primary  tubercles  and  a  few  secondary  tubercles ; 

mouth  small;  margin  sUghtly  notched  and  divided  into  ten 

nearly  equal-sized  lobes. 

Height  y^ths  of  an  inch^  transverse  diameter  1  inch  and  -nxths. 

Description, — ^The  test  of  this  Urchin  is  circular;  in  some 
specimens  a  fullness  of  the  ambulacral  arese  gives  it  a  slightly- 
Bubpentagonal  outline,  and  it  is  depressed  at  both  poles.  The 
ambulacnd  areae  have  two  rows  of  small  tubercles  disposed  on 
the  external  border  of  the  arese^  between  which  small  granules 
are  arranged  with  less  regularity.  The  interambulacral  areae  are 
twice  and  a  half  the  width  of  the  ambulacral,  and  furnished 
¥rith  a  double  range  of  primary  tubercles  extending  from  the 
mouth  to  the  ovaried  plates ;  two  ranges  of  secondary  tubercles, 
not  very  regular  however  in  their  arrangement,  extend  from  the 
mouth  to  near  the  middle  of  the  arese.  The  tubercles  of  both 
classes  are  very  small  in  size^  but  perforated  and  crenulated ;  on 
the  surface  of  the  test  a  number  of  small  microscopic  granules 
cluster  together^  and  form  circles  around  the  areolae  of  the  small 
niammillated  eminences.  The  poriferous  avenues  are  narrow^ 
in  which  the  holes  are  closely  set  in  triple  oblique  pairs ;  in  the 
three  specimens  before  me  the  apical  disc  is  either  absent  or  con- 
cealed by  the  oolitic  matrix.  The  mouth  is  small  and  decagonal. 
The  margin  is  slightly  notched^  and  divided  into  ten  nearly  equal- 
sized  lobes ;  no  reflection  of  the  test  is  observed  at  the  angles  of 
the  notches.     The  spines  are  unknown. 

Affinities  and  differences, — This  species  is  distinguished  from 
P.  sublavis  by  the  rudimentary  development  of  the  secondary 
tubercles  in  the  interambulacral  areae^  which  can  only  be  said  to 
exist  at  the  internal  side  of  the  primaries^  between  the  mouth 
and  the  equator ;  in  the  rest  of  the  areae  they  degenerate  into 
granules.  The  other  characters  of  the  Urchin  agree  so  well  with 
Agassiz^s  very  incomplete  description,  that  we  have  not  hesitated 
to  identify  it  with  the  Swiss  species.  Our  specimens  are  all  much 
wom^  and  we  know  nothing  of  the  apical  disc. 

Locality  and  stratigraphical  range, — This  Urchin  was  collected 
from  the  upper  beds  of  the  Inferior  Oolite  at  Shurdington  Hill, 
along  with  Discoidea  depressa  and  Clypeus  sinuatus. 

History, — ^First  described  and  figured  by  Agassiz  in  his  '  Echi- 
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Dodermes  Fossiles/  Mr.  M'Coy  catalogues  this  species  from  the 
Great  Oolite  of  Minchinhampton,  but  we  know  of  no  specimens 
from  that  locality ;  all  the  examples^  five  in  number,  examined  by 
us,  have  been  obtained  from  the  upper  beds  of  the  Inferior  Oolite. 

(renus  Echinus,  Linnaeus. 

Test  more  or  less  globular.  Ambulacra  in  general  about  half 
the  width  of  the  interambulacra ;  primary  tub^cles  of  nearly  the 
same  size  in  both  arese,  and  forming  vertical  ranges  more  or  less 
numerous  in  the  different  species,  but  neither  having  perforated 
summits  nor  crenulations  at  their  base ;  the  poriferous  avenues 
are  well-developed ;  the  pores  are  numerous,  and  disposed  in 
transverse  ranges  in  arched  or  triple  oblique  pairs ;  the  mouth 
is  large,  of  a  circular  or  pentagonal  form,  and  more  or  less 
divided  at  the  margin  by  notches  into  ten  lobes.  The  apical 
disc  is  composed  of  four  nearly  equal-sized  ovarial  plates,  and  a 
single  larger  madreporiform  plate,  and  between  the  ovarial  the 
five  ocular  plates  are  lodged.  The  masticatory  organs  or  lantern 
are  formed  as  in  the  genus  Cidaris ;  but  the  pyramids  are  exca- 
vated in  their  superior  part,  and  the  two  branches  are  united  by 
an  arch  at  the  summit.     Tlie  teeth  are  tricarinated. 

Echinus  perlatus,  Sesmarest.     PI.  VI.  fig.  1  a,  A,  c,  d, 

Syn.  Echinus  perlatus,  Desm.  Diet.  Sc.  Nat.  t.  xxxvii.  p.  100. 
Echinus  lineatus,  Groldf.  Petrefact.  Germanise,  t.  40.  fig.  11. 
Echintts  germinans,  Phillips,  Geology  of  Yorkshire,  pi.  3.  fig.  15. 
Echinus  perlatus,  Agassiz,  £chin.  Foss.  de  la  Suisse,  t.  22.  fig.  13-15. 
Echinus  diademata,  M'Coy,  Ann.  Nat.  Hist.  vol.  ii.  S.  2.  p.  410. 
Echinus  multigranularis,  Cotteau,  Echinides  Foss.  deTYonne,  p.  61. 
tab.  7.  fig.  6-8. 

Test  hemispherico-conoidal  with  a  pentagonal  circumference; 
ambulacra!  arese  with  two  ranges  of  primary  tubercles ;  inter- 
ambulacral  arese  furnished  with  two  complete  ranges  of  primary 
tubercles  and  six  incomplete  ranges  of  secondary  tubercles, 
and  a  median  depression  in  the  centre  of  the  arese ;  apical 
disc  small ;  anus  eccentrical. 

Height  1^  inch,  transverse  diameter  2  inches. 

Description. — ^llie  ambulacral  are  about  one-half  the  breadth 
of  the  interambulacral  arese,  and  are  very  uniform  in  width 
throughout;  they  are  prominent  and  convex,  giving  the  cir- 
cumference of  the  test  of  this  beautiful  Urchin  a  pentagonal 
form.  The  ambulacral  columns  have  two  rows  of  primary 
tubercles,  about  thirty  in  each  row,  placed  on  the  poriferous 
borders  of  the  plates,  and  from  four  to  six  tubercles  between 
these  rows  kt  the  base  and  angle  of  the  test.     The  interambu- 
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lacral  arece  are  slightly  convex,  and  taper  very  uniformly  from 
the  base  to  the  summit.  The  lower  half  of  the  arese  is  occupied 
by  eight  rows  of  primary  tubercles,  four  in  each  column ;  at  the 
base  and  for  a  short  distance  up  the  sides  of  the  test,  these 
tubercles  are  of  a  uniform  size,  but  beyond  this  two  rows  only 
maintain  their  development,  and  numbering  twenty-four  pairs  of 
primary  tubercles  in  each  area ;  the  two  external  rows  and  the 
single  internal  row  of  tubercles  are  arrested  in  their  develop- 
ment, and  therefore  become  of  a  secondary  size.  The  tubercles 
of  both  arese  are  surrounded  by  a  smooth  areola  encircled  by  a 
groove,  on  the  external  margin  of  which  a  wreath  of  small  graniues 
is  disposed,  reminding  us  of  the  granular  zone  surrounding  the 
primary  tubercles  in  the  genus  Cidaris.  The  intertubercular 
spaces  of  the  arese  are  filled  up  with  small  granules.  The  inter* 
ambulacral  arese  are  separated  along  the  median  line  by  a  some- 
what depressed  furrow,  which  is  most  conspicuous  between  the 
equator  and  the  anal  pole.  This  furrow  arises  from  the  con- 
vexity of  the  new-formed  plates,  and  becomes  less  evident  when 
the  plates  attain  a  greater  width;  this  depression  is  Ukewise 
destitute  of  granulations,  and  affords  a  good  specific  character 
for  this  Urchin.  The  poriferous  avenues  are  of  uniform  width 
on  the  sides  of  the  test ;  they  become  slightly  contracted  at  the 
basal  angle,  and  expand  from  that  point  to  the  margin  of  the 
mouth-opening.  The  avenues  have  three  pairs  of  holes  disposed 
obliquely  throughout,  but  increased  to  four  or  five  pairs  to  fill 
up  the  increased  spaces  of  the  avenues  in  the  vicinity  of  the 
mouth.  The  ovarial  and  ocular  plates  are  in  general  preserved. 
The  anal  opening  is  always  eccentrical,  which  gives  the  summit 
of  the  test  an  irregular  form ;  the  opening  is  placed  forward,  so 
that  the  madreporiform  plate  occupies  nearly  the  centre  of  the 
anal  polar  axis.  The  pairs  of  ovarial  and  ocular  plates  are  small 
and  imperfectly  developed. 

The  base  is  concave,  and  in  this  region  all  the  primary  tubercles 
of  the  interambulacral  arese  attain  their  full  development.  The 
mouth-opening  is  large  and  decagonal,  occupying  nearly  one- 
half  the  diameter  of  the  base;  the  circumference  is  deeply 
notched  with  ten  indentations  which  extend  into  the  interambu- 
lacral arese,  and  have  their  borders  reflexed. 

The  spines  are  small,  delicate,  and  subulate,  but  are  very 
seldom  found  in  connection  with  the  test. 

Affinities  and  differences. — We  have,  through  the  courtesy  of 
Mr.  S.  P.  Woodward,  compared  our  Urchins  with  the  typical 
specimens  of  E,  perlatus  in  the  Brit.  Mus.,  and  through  the 
kindness  of  Professor  Forbes  with  a  specimen  of  E.  germinans, 
sent  by  Mr.  Phillips  from  Yorkshire ;  from  this  examination  it 
is  certain  that  the  Gloucestershire  and  Yorkshire  Echini  are 
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the  same  species^  and  that  the  difference  between  them  and  the 
foreign  JS.  perlatus  from  the  evidence  afforded  by  the  teat  alone 
amount^  at  most  to  a  more  granular  variety.  We  may  consider 
therefore  E,  perlatus,  var.  germmana,  as  characteristic  of  the 
inferior  stages^  and  E.  perlatus  of  the  upper  stages  of  the  Oolitic 
group.  E,  diademata  of  M^Coy  agrees  so  nearly  with  our  speci- 
mens of  the  young  of  this  species  that  we  think  them  the  same. 

Stratigraphical  range  and  localities. — This  Urchin  is  found  in 
good  preservation  in  the  inferior  ferruginous  beds  of  the  Pea- 
grit  at  Leckhampton,  Gleeve,  and  Crickley  Hills.  Our  best 
specimens  were  obtained  from  the  latter  locaUty ;  it  is  foimd  in 
the  shelly  freestone  of  the  above  hills,  and  in  tne  Inferior  OoUte 
of  Stroud,  Nailsworth,  Minchinhampton  and  Dundry ;  its  convex 
prominent  ambulacral  columns,  and  the  median  furrow  down 
the  centre  of  the  interambulacral  arese,  serving  to  determine  the 
species  even  when  its  other  characters  are  effaced.  On  the  con- 
tinent E.  perlatus  is  considered  a  characteristic  Urchin  of  the 
^'  Terrain  k  chailles,^'  and  was  long  ago  described  by  Desmarest. 
The  specimens  from  the  Inferior  OoUte  are  more  granular  than 
those  obtained  from  the  upper  stages  of  the  Oolitic  series,  but  in 
o&er  respects  the  specific  characters  are  identical. 

History. — Echinus  perlatus,  figured  and  described  by  Des- 
marest and  Goldfuss,  has  been  long  known  to  characterize  the 
upper  Oolitic  beds  of  the  continent.  We  have  no  doubt  that 
Mr.  Phillips^s  E.  germinans  is  at  most  only  a  variety  of  this 
species  found  in  the  Inferior  Oolites  of  England.  Mr.  McCoy's 
description  of  E.  dimidiata  corresponds  so  closely  with  young 
specimens  of  this  species,  a  series  of  which  now  Ues  before  us, 
that  we  cannot  doubt  their  identity. 

Echinus  serialis,  Agass.     PI.  YI.  fig.  2  a,  b,  c,  d. 

Syn.  Echinus  serialis,  Agassiz,  Echin.  Fobs,  de  la  Suisse,  t.  22. 
^.  10-12. 

Test  hemispherical,  depressed,  circumference  slightly  pentagonal; 
ambulacral  arese  with  two  rows  of  marginal  tubercles ;  inter- 
ambulacral arese  with  two  ranges  of  tubercles  in  the  centre  of 
the  columns ;  base  concave,  mouth  moderate-sized,  decagonal, 
and  slightly  notched;  apical  disc  small;  anus  slightly  ec- 
centrical. 

Height  1  inch,  transverse  diameter  1  inch  and  /^ths. 
Description. — This  Echinus  resembles  a  Diadema  in  having  two 
ranges  of  tubercles  very  nearly  the  same  size  on  both  are» ;  the 
ambulacral  are  rather  more  than  one-third  the  width  of  the  inter- 
ambniacral  arese,  and  are  furnished  with  two  rows  of  small 
tubercles,  each  alternate  plate  supporting  a  tubercle  on  its  pori- 
ferous margin ;  the  interambulacral  arese  are  wide,  and  have  in 
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like  manner  two  ranges  of  small  tubercles^  about  twenty  in  each 
range^  occupying  the  centre  of  the  plates ;  the  tubercles  are  raised 
on  inconsiderable  mammillary  eminences  surrounded  by  smooth 
areolae,  and  encircled  by  a  zone  of  small  granules ;  the  intertu- 
bercular  spaces  of  both  arese  are  covered  with  similar  small  granula- 
tions; there  are  a  few  irregular  secondaiy  tubercles  about  the  base, 
but  none  on  the  sides  of  the  int^rambulacral  or  ambulacral  arese ; 
the  poriferous  avenues  are  narrowband  occupied  by  numerous  close- 
set  pores  arranged  in  triple  oblique  pairs ;  the  basal  angle  is  ob- 
tuse, and  the  base  concave ;  in  this  region  the  tubercles  are  largest, 
and  a  few  additional  ones  are  introduced  at  each  side  of  the  cen- 
tral range;  the  mouth-opening  is  moderate,  being  /^ths  of  an  inch 
in  diameter ;  it  is  nearly  of  a  circular  form,  the  marginal  notches 
being  of  inconsiderable  depth ;  the  ovarid  and  ocular  plates  are 
small  and  preserved ;  in  some  of  the  smaller  specimens  the  madre- 
ponform  plate  is  larger  than  the  pairs  of  ovarials ;  the  anus  is 
situated  before  the  single  plate,  and  to  the  right  side,  and  is 
therefore  slightly  eccentrical.     The  spines  are  unknown. 

Affinities  and  differences. — The  comparative  smoothness  of  the 
test,  and  the  absence  of  secondary  tubercles,  with  the  smallness 
of  the  marginal  notches  in  the  mouth-opening,  form  diagnostic 
characters  by  which  we  distinguish  E.  serialis  from  E.  perlatus ; 
the  median  depression  between  the  two  columns  of  interambulacra 
is  likewise  absent  in  this  species. 

Locality  and  stratigraphical  range. — ^This  species  has  been  col- 
lected from  the  Inferior  Oolite  at  Shurdington  and  Dundry  Hills ; 
the  specimen  from  the  latter  locality  is  the  one  which  has  served 
for  our  description,  the  parts  of  the  test  which  are  broken  being 
fortunately  present  in  the  smaller  Urchin  from  the  former  loca- 
lity ;  the  Swiss  specimens  were  found  in  the  "  Terrain  k  chailles  *' 
at  Fringeli  (Canton  of  Soleure),  where  it  is  very  rare. 

History. — First  found  by  M.  Gressly  and  figured  and  described 
by  M.  Agassiz  in  his  ^  Echin.  Fossiles ' ;  we  are  not  aware  of  its 
having  been  noticed  before  as  a  British  species. 

Echinus  granulans  (Wright),  n.  s. 

Test  depressed,  pentagonal ;  ambulacral  areae  with  two  rows  of 
tubercles ;  interambulacra  with  eight  rows  of  tubercles,  at  the 
base  and  lower  third  of  the  arese  diminishing  in  size  and  num- 
ber from  six  to  four  rows  towards  the  apex ;  mouth  large  with 
marginal  indentations ;  anus  central ;  ovarisd  and  ocular  plates 
small. 

Height  i^ths  of  an  inch,  transverse  diameter  1^  inch. 
Description. — This  Urchin  is  distinguished  iiom.  the  foregoing 
species  by  its  depressed  poles  and  pentagonal  form,  arising  from 
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the  prominence  of  the  ambulacral  arese^  which  are  not  quite  one- 
half  the  width  of  the  interambulacrd,  and  have  two  rows  of 
tubardea  throughout^  and  an  additicmal  row  of  from  six  to  eight 
arranged  between  the  marginal  rows  at  the  widest  part  of  the 
arese  near  the  basal  angle ;  the  interambulacral  ares  are  wide 
and  covered  with  tubercles ;  at  the  basal  angle  and  lower  third 
of  the  arett  we  observe  ^ght  rows  of  tubercles,  but  at  the  upper 
part  of  the  sides  and  near  the  apex  there  are  only  six  rows  :  the 
specimen  before  us  being  much  de&ced  about  the  apices  of  the 
arese,  this  part  of  the  test  cannot  be  accurately  described.  The 
pcnriferous  avenues  are  occupied  with  close-set  pairs  of  pores  ar- 
ranged in  triple  obUque  rows ;  the  basal  angle  is  obtuse,  and  the 
base  is  flat ;  the  mouth  is  large  and  indented  at  the  circumfe- 
rence; the  ovarial  and  ocular  plates  are  small,  and  the  anus  is 
central. 

Affinities  cmd  differences. — The  depressed  test,  pentagonal  form, 
central  anus  and  granular  surface  serve  to  distinguish  this  species 
from  E.  perlatuSy  which  it  much  resembles.  The  same  characters 
form  a  clear  diagnosis  between  it  and  E,  serialis,  the  number  and 
smallness  of  the  tubercles  giving  the  upper  surface  of  the  test  a 
rugous  or  granular  appearance. 

Locality  and  stratigraphical  range, — This  Urchin  was  obtained 
from  the  upper  ragstone  of  Leckhampton  Hill  (Inferior  Oolite), 
where  it  is  rare ;  we  have  only  seen  three  specimens  of  the  species. 

Genus  Arbacfa,  Gray. 

Small  Urchins  of  a  subspherical  form,  having  the  test  covered 
with  numerous  small  smooth-based  imperforate  tubercles,  forming 
numerous  rows  on  the  ambulacral  and  interambulacral  arese ;  the 
pores  arranged  in  rather  deep  avenues  in  single  pairs ;  base  con- 
cave; mouth  large,  margin  with  ten  inconsiderable  notches; 
apicd  disc  narrow,  prominent,  and  ring-shaped. 

Arbacia  Forbesii,  Wright,  n.  s.     PI.  VI.  fig.  4  a,  5,  c. 

Test  hemispherical ;  ambulacral  arese  narrow,  with  foiu*  rows  of 
small  tubercles ;  interambulacral  arese  wide,  divided  by  deep 
median  depressed  lines,  and  covered  with  from  twenty  to  thirty 
rows  of  small  nearly  equal-sized  tubercles. 

Height  ^ths  of  an  inch,  transverse  diameter  Mths  of  an  inch. 

Description, — The  test  of  this  beautiful  little  Urchin  is  divided 
into  fift^  unequal  lobes ;  five  of  these  are  narrow  and  form  the 
ambulacra],  and  ten  are  wider,  forming  the  divided  interambulacral 
arese,  which  present  an  unusual  appearance,  having  a  median 
furrow  descending  down  the  centre  of  the  arese  and  dividing  them 
into  two  equal  convex  conival  lobes ;  the  surface  of  the  arese  is 
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thickly  studded  with  small  smooth  tubercles ;  at  the  widest  part 
there  are  from  twenty-five  to  thirty  rows ;  the  number  of  these 
diminish  at  the  apex  and  base^  the  basal  tubercles  are  however 
larger  than  the  others ;  the  ambulacral  areae  are  narrow  and  of  a 
nearly  uniform  width ;  they  are  furnished  with  four  rows  of  small 
tubercles  similar  to  those  occupying  the  interambulacral  arese  ; 
they  are  in  fact  so  closely  set  together  that  the  plates  are  invi- 
sible^ so  that  the  test  presents  only  a  uniform  granulated  surface  ; 
the  avenues  are  straight,  narrow,  but  well  defined ;  the  pores  are 
closely  arranged  in  simple  pairs ;  the  base  is  concave  and  the 
tubercles  in  this  region  are  larger;  the  mouth  presents  almost  a 
pentagonal  form  in  consequence  of  the  wide  straight  arch  made 
by  the  margin  over  the  ambulacra  and  the  small  angles  which 
the  shallow  notches  make  in  the  interambulacra ;  the  apical  disc 
is  narrow  and  prominent ;  the  madreporiform  is  larger  than  the 
pairs  of  ovarial  plates,  and  the  ociJars  are  small,  but  apparently 
soldered  into  the  angles  formed  by  the  ovarials. 

Affinities  and  differences. — The  greater  number  and  the  dimi- 
nished  size  of  the  tubercles,  with  the  deep  median  furrow  down 
the  centre  of  the  interambulacral  arese,  serve  to  distinguish  A. 
Forbesii  from  A.  nodulosa :  as  they  are  the  only  two  forms  of  this 
genus  hitherto  found  in  our  Oolites,  these  characters  form  a  good 
diagnosis. 

Locality  and  stratigraphical range, — This  Arbacian  was  collected 
from  the  upper  beds  of  the  Inferior  Oolite  near  Dimdry,  and  we 
only  know  it  from  that  locality.  I  have  dedicated  this  species  to 
Prof.  Edward  Forbesl,  to  whose  genius,  talents,  and  learning 
natural  history  is  so  largely  indebted. 

Arbacia  nodulosa,  Wright.     PL  VI.  fig.  3  a,  A. 

Syn.  Echinus  nodulosus,  Gk)ldfuss,  Petr.  Grermanise,  t.  40.  fig.  l(i. 
p.  125. 

Test  hemispherical,  with  a  subpentagonal  circumference ;  ambu- 
lacral arese  prominent  and  bounded  by  deep  poriferous  avenues ; 
interambulacral  arese  divided  by  a  slight  median  depression  ; 
tubercles  nearly  equal-sized  in  both  areae,  and  arranged  in  lon- 
gitudinal rows. 

Height  /^ths  of  an  inch,  transverse  diameter  j^ths  of  an  inch. 

Description. — ^This  nodulated  Urchin  is  hemispherical  and  has  a 
subpentagonal  form  from  the  development  of  the  ambulacral  areae, 
which  are  very  prominent,  especially  at  the  basal  angle ;  they  are 
furnished  with  three  rows  of  smooth  prominent  spherical  tubercles 
set  at  short  distances  apart,  the  central  row  being  absent  at  the 
base  and  apex  of  the  areae ;  the  interambulacral  areae  are  twice  the 
width  of  the  ambulacral,  and  are  occupied  at  their  widest  parts 
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with  about  ten  rows  of  tubercles^  about  the  same  size  as  those  of 
the  ambulacral^  and  like  them  set  distinct  from  each  other^  which 
gives  the  surface  of  the  test  a  nodulated  air ;  a  slight  furrow  passes 
down  the  centre  of  the  interambulacral  arese,  dividing  them  into 
two  parts ;  the  rows  of  tubercles  diminish  in  number  at  the  apex 
and  base  of  the  arese,  they  are  larger  and  more  fully  developed^ 
however,  in  the  latter  region ;  the  apical  disc  is  small^  ring- 
formed,  and  prominent;  the  poriferous  avenues  are  deep  and 
strongly  defined,  the  pores  are  arranged  in  simple  pairs  above^ 
but  they  form  double  ranges  which  fill  up  the  wide  space  at  the 
basis  of  the  arese ;  the  base  is  concave,  the  mouth  is  large  and 
pentagonal  like  the  former  species,  the  notches  are  closely  ap- 
proximated at  the  bases  of  the  interambulacra,  and  the  marginal 
arch  over  the  ambulacra  is  straight  and  wide ;  the  tubercles  dis- 
posed at  the  bases  of  both  arese  are  larger  and  more  fiilly  developed 
than  those  occupying  the  sides. 

Affinities  and  differences. — The  size  of  the  tubercles  and  their 
diminished  numbers  when  compared  with  A.  Forbesii  serve  as  a 
sufiBcient  diagnosis  whereby  A.  nodtJosa  may  be  distinguished 
from  the  former  Urchin;  the  slight  median  furrow  down  the  centre 
of  the  interambulacral  arese  is  very  different  from  the  deep  line  se- 
parating the  arese  in  A.  Forbesii  into  two  equal  nearly  conical  lobes. 

Locality  and  siratigraphical  range. — This  species  was  collected 
by  my  friend  the  Rev.  P.  B.  BrodUe  from  the  bed  of  clay  resting 
on  the  Stonesfield  slate  at  Sevenhampton  Common,  along  with 
Acrosalenia  9pinosa  and  Pecten  varians ;  this  bed  occupies  the  same 
relative  position  in  other  parts  of  Gloucestershire,  and  is  probably 
the  basal  clay  band  on  which  the  shelly  freestone  beds  of  the 
Great  Oolite  rest.  I  only  know  the  solitary  specimen  before 
me;  in  Germany,  Count  Miinster  found  it  in  the  Jurakalk  of 
Baireuth. 

History. — First  figured  and  described  as  an  Echinus  by  Gold- 
fuss.  I  am  not  aware  of  its  having  been  noticed  before  as  a 
British  fossil. 

My  thanks  are  especially  due  to  Mr.  W.  H.  Baily  for  the  pains 
he  has  taken  with  the  beautiful  figures  which  accompany  this 
paper,  the  original  specimens  of  which  are  in  my  cabinet. 
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On  the  Gassidulidse  of  the  Oolites,  with  descr^tions  of  some  neu7 
species  of  that  family.    By  Thomas  Weight,  M.D.  &c. 


Read  16th  September  1851. 


Since  the  publication  of  my  paper  *  on  the  "  Gidaridse  of  the 
Oolites/'  I  have  collected  two  Acrosalenia  which  are  quite  new, 
and  an  Echinus  of  the  same  species  as  one  occurring  in  the 
Corallian  stage  of  Besan9on,  but  very  rare  as  a  British  fossil. 

I  now  purpose  describing  these  Cidaridse  as  a  supplement  to 
that  paper,  before  entering  upon  the  study  of  the  CassiduUdse, 
which  forms  the  subject  of  the  present  communication. 

Acrosalenia  decorataf,  Haime. 

Test  hemispherical,  depressed,  outline  subpentagonal ;  ambu- 
lacral  arese  convex  and  prominent,  the  anterior  and  posterior 
pair  slightly  sinuous,  having  two  rows  of  small  perforated 
marginal  tubercles,  and  the  intermediate  surface  covered  with 
close-set  granulations ;  interambulacral  area  with  two  ranges 
of  primary  tubercles  from  10-12  in  a  range,  the  four  central 
pairs  being  alone  fully  developed ;  apical  disc  large,  sur-anal 
plate  central,  anus  behind  encroaching  on  the  single  ovarial 
plate,  which  is  rudimentary  and  projects  far  into  the  single 
area ;  base  very  concave ;  mouth  large,  in  a  deep  depression ; 

*  Ann.  and  Mag.  Nat.  Hist.  2nd  Series,  vol.  viii.  p.  421. 

t  I  had  given  this  Acrosalenia  another  specific  name,  but  just  as  my 
MS.  was  aoout  to  be  sent  to  press,  I  learned  that  it  had  been  described 
by  M.  Jules  Haime,  under  the  name  Milnia  decorata,  either  in  the  '  An- 
nales  des  Sciences  Nat.,'  or  in  the  '  Bulletin  de  la  Soc.  G^logique  de 
France,'  to  neither  of  wluch  works  I  can  at  present  refer.  I  learn  further 
that  Professor  Forbes  has  had  it  orawn  and  engraved  with  all  the  details, 
and  will  describe  it  in  the  forthcoming  decade  of  his  '  Memoirs  of  the 
Geological  Survey,'  under  the  name  A.  aecorata.  I  have  therefore  with- 
drawn my  name  and  the  figure  1  had  intended  to  give,  as  the  multipli- 
cation of  specific  names  is  at  all  times  to  be  deplored,  but  more  especially 
so  in  our  day,  when  a  mania  for  the  creation  of  species  is  so  rife ;  I  have 
therefore  much  pleasure  in  referring  to  the  forthcoming  decade  of  the 
'  Memoirs '  for  elaborate  figures  of  the  anatomy  of  the  test  of  this  beautifiiil 
species. 
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primary  spines  loDg^  smooth^  slender  and  tapering ;  secondary 
spines  small^  hair-Uke^  numerous. 

Height  T^ths  of  an  inch,  transverse  diameter  y^ths  of  an  inch. 

Description. — ^This  elegant  little  Urchin  is  remarkable  among 
its  congeners  for  the  pentagonal  outline  of  its  test,  arising  from 
the  flatness  of  the  interambulacral  and  the  prominence  and  con* 
vexity  of  the  ambulacral  arese,  and  for  exhibiting  the  bilateral 
symmetry  of  the  Cidaridae  in  a  very  interesting  manner.  The 
ambulacral  areae  are  about  one-third  the  width  of  the  interam- 
bulacral, the  single  ambulacrum  is  quite  straight,  and  the  ante- 
rior and  posterior  pairs  are  slightly  sinuous ;  the  apices  of  the 
anterior  pair  curve  gently  backwards,  and  thoscf  of  the  posterior 
pair  upwards  and  inwards ;  two  rows  of  small  perforated  tubercles 
alternately  occupy  the  margins  of  the  area,  each  row  containing 
from  20-24  tubercles,  which  gradually  diminish  in  size  from  the 
basal  angle  to  the  apex,  the  central  and  intermediate  spaces 
being  covered  with  small  close-set  granules ;  the  pores  are  dis- 
posed in  single  pairs  throughout  the  avenues. 

The  interambulacral  arese  are  three  times  as  wide  as  the  ambu- 
lacral, and  are  so  much  flattened  that  they  form  nearly  straight 
lines  at  the  circumference ;  the  interambulacra  are  occupied  by 
two  ranges  of  primary  tubercles,  about  eleven  tubercles  in  each 
row,  which  are  unequally  developed  in  different  regions  of  the 
area ;  the  four  ventrsd  pairs  are  small  and  nearly  of  the  same  size ; 
the  four  central  pairs  are  fully  developed,  though  not  all  of  the 
same  volume,  whilst  the  three  dorsal  pairs  are  quite  rudimentary ; 
the  areolae  of  the  central  tubercles  are  transversely  oblong  and  ver- 
tically confluent ;  a  zigzag  granular  band,  of  four  granules  deep, 
occupies  the  centre  of  the  area,  separating  the  two  ranges  of 
tubercles  from  each  other,  and  little  granular  bands  separate  the 
tubercles  from  the  poriferous  avenues ;  at  the  basal  angle  several 
secondary  tubercles  are  interspersed  among  the  granulations 
where  the  tubercles  become  rudimentary ;  at  the  dorsal  surface 
the  test  is  covered  with  small  close-set  granulations.  The  apical 
disc  is  large  and  oblong ;  it  is  formed  of  two  anterior  and  two 
posterior  pair  of  well-developed  ovarial  plates,  and  a  single  rudi- 
mentary ovarial,  which  extends  far  down  the  single  interambu- 
lacral area,  and  is  much  encroached  upon  by  the  anal  opening, 
which  is  in  fact  formed  at  the  expense  of  the  single  ovarial  plate. 
The  sur-anal  plate  is  large  and  composed  of  several  pieces,  of  which 
the  largest  is  central ;  two  others  are  posterior  to  it,  and  four 
or  five  smaller  pieces  form  an  arch  at  the  anterior  border  of  the 
anal  opening  which  occupies  nearly  the  whole  of  the  single 
ovarial  plate ;  the  ocular  plates  are  small  and  heart-shaped,  and 
articulate  with  the  apices  of  the  ambulacra ;  the  surface  of  the 
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discal  plates  is  covered  with  the  same  delicate  granular  sculpture 
which  adorns  the  intertubercular  parts  of  the  test.  The  ventral 
surface  is  very  concave ;  the  mouth-opening  is  large^  about  half 
the  diameter  of  the  test,  situated  in  a  considerable  concavity 
formed  by  the  ambulacral  and  interambulacral  arese  curving  up- 
wards and  inwards  towards  the  interior  of  the  test ;  the  margin 
is  decagonal,  with  nearly  equal-sized  lobes ;  the  teeth  are  cari- 
nated ;  the  primary  spines  are  cylindrical  and  tapering,  and  rather 
exceed  in  length  the  diameter  of  the  test ;  their  surface  is  sculp- 
tured with  longitudinal  microscopic  lines ;  the  secondary  spines 
are  small,  delicate,  hair-hke  appendages. 

Affinities  and  differences, — A,  decorata  belongs  to  the  group  of 
Salenians  having  the  anal  opening  situated  behind  the  apical 
disc ;  it  consequently  has  affinities  with  A,  spinosa  and  A,  WiU 
tonii,  which  it  further  resembles  in  the  rudimentary  condition  of 
the  single  ovarial  plate,  and  in  the  general  structure  of  the  am- 
bulacral and  interambulacral  arese ;  it  is  distinguished  however 
Arom  A.  spinosa  by  having  a  more  pentagonal  outline,  a  more 
rudimentary  condition  of  the  dorsal  tubercles,  a  more  oblong  and 
irregular-shaped  apical  disc,  with  the  single  ovarial  plate  project- 
ing further  than  the  others  into  its  corresponding  interambu- 
lacrum,  and  the  sur-anal  plate  being  formed  of  many  elements 
instead  of  one,  as  in  A,  spinosa.  The  ventral  surface  is  likewise 
more  concave,  the  mouth-opening  is  proportionally  larger  and 
lodged  in  a  deeper  concavity,  and  the  marginal  lobes  are  more 
equal-sized  than  in  A,  spinosa.  The  same  group  of  diagnostic 
characters  will  serve  to  distinguish  A,  decorata  from  its  other 
congeners. 

Locality  and  stratigraphical  range. — ^This  beautiful  Acrosalenia 
was  collected  in  the  yellow  clays  of  the  Coralline  Oolite  of  Wilts, 
and  I  have  seen  it  in  the  ragstones  of  the  same  stage.  The 
test  is  well  preserved  in  the  individual  which  served  for  our 
description,  but  the  apical  disc  is  unfortunately  absent.  Our 
description  of  the  disc  is  given  from  another  specimen. 

Acrosalenia  Wiltonii,  Wright,  n.  sp.     PI.  VII.  fig.  4a-e. 

Test  hemispherical,  sometimes  depressed,  sides  tumid;  ambu- 
lacral arese  narrow,  with  two  rows  of  small  marginal  perforated 
tubercles  ;  interambulacral  arese  about  three  times  the  width  of 
the  ambulacral,  with  two  ranges  of  primary  tubercles,  of 
which  the  three  middle  pairs  only  attain  full  development; 
those  at  the  base  are  small,  and  those  at  the  dorsal  surface  are 
rudimentary ;  apical  disc  ctmvex  and  prominent ;  sur-anal  plate 
formed  of  two  large  and  five  small  pieces ;  anal  opening  be- 
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hind^  excavated  out  of  the  single  ovarial  plate^  which  is  rudi- 
mentary^ the  anterior  and  posterior  pairs  of  ovarial  plates  well 
developed.  Basal  angle  obtuse^  from  the  tumidity  of  the  sides ; 
mouth-openiAg  smidl^  decagonal^  with  nearly  equal-sized  mar- 
ginal lobes. 

Height  ^^ths  of  an  inch,  transverse  diameter  xM^s. 

Description, —This  Urchin  is  almost  always  orbicular  in  the 
circumference,  but  the  dorsal  surface  is  more  or  less  elevated  in 
different  individuals;  in  general  it  is  hemispherical  and  de- 
pressed at  the  anal  pole;  the  sides  are  tumid  and  gently 
rounded  towards  the  mouth.  The  ambulacral  arese  preserve  a 
very  uniform  width  through  nearly  all  their  extent.  Two  rows 
of  about  sixteen  small  perforated  tubercles  are  arranged  in 
alternate  order  on  the  margins  of  the  arese,  the  eight  inferior 
pairs  being  larger,  and  the  eight  superior  pairs  gradually  de- 
creasing in  size  until  they  become  quite  microscopic  near  the 
apex ;  between  the  marginal  tubercles  a  double  row  of  granules, 
having  a  sinuous  disposition,  occupies  the  centre  of  the  arese. 
The  poriferous  avenues  are  gently  undulated ;  on  the  sides  the 
pores  are  placed  in  pairs,  but  at  the  base,  from  their  increased 
numbers,  they  fall  into  triple  oblique  pairs.  The  interambu- 
lacral  arese  are  three  times  the  width  of  the  ambulacral,  and  fur- 
nished with  two  ranges  of  primary  tubercles  from  9-10  in  a 
range ;  the  three  basal  pair  are  small,  gradually  increasing  how- 
ever in  size  from  the  mouth-margin,  where  they  are  very  small, 
to  blend  in  with  the  three  middle  pairs,  which  attain  their  full 
development.  The  seventh  pair  are  smaller  than  the  sixth,  and 
the  eighth  and  ninth  pairs  become  suddenly  small  and  even  ru- 
dimentary. The  space  between  the  tubercles  is  of  moderate 
width,  and  is  occupied  by  a  zigzag  band  formed  of  four  rows  of 
granules,  those  which  are  arranged  on  the  borders  of  the  areolae 
are  larger  and  are  likewise  perforated ;  the  primary  tubercular 
ranges  are  separated  from  the  poriferous  avenues  by  a  single  row 
of  small  perforated  granules,  which  form  a  succession  of  arches 
over  the  ambulacral  border  of  the  areolae.  The  upper  surface  of 
the  test  is  covered  with  small  close-set  granulations,  among 
which  the  rudimentary  tubercles  stand  conspicuous.*  The  apicsJ 
disc  is  rather  prominent  and  convex,  and  is  fortunately  preserved 
in  an  otherwise  imperfect  specimen  (PI.  VII.  fig.  4rf) :  but  for 
this  circumstance,  we  should  have  been  in  the  dark  touching  the 
natural  relations  of  the  species ;  it  is  formed  of  an  anterior  and 
a  posterior  pair  of  moderately- sized  ovarial  plates,  and  a  rudi- 
mentary single  ovarial  plate.  The  sur-anal  plate  is  very  curious, 
and  is  composed  of  two  unequal-sized  pentagonal  pieces  united 
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with  the  anterior  and  posterior  ovarials^  and  six  small  pieces 
forming  an  arch  which  spans  from  the  right  to  the  left 
posterior  pair  of  ovarials^  and  forms  the  anterior  border  of 
the  anus ;  the  posterior  pair  of  ocular  plates  forms  the  lateral^ 
and  the  single  rudimentary  ovarial  plate  the  posterior  boundary 
of  the  anal  opening,  which  is  transversely  oblong,  slightly 
excentral,  and  consequently  placed  behind  the  compound  sur- 
anal  plate.  The  ocular  plates  are  heart-shaped  and  of  a  mo- 
derate size,  and  their  eyeholes  are  very  minute.  The  surface  of 
the  discal  plates  is  covered  with  small  granulations.  The  tumid 
sides  are  gently  rounded  towards  the  base.  The  mouth-opening 
is  small,  being  rather  more  than  one-third  the  diameter  of  the 
test ;  its  margin  is  decagonal,  with  nearly  equal-sized  lobes,  those 
of  the  ambulacra  being  the  widest.  The  fragment  of  a  primary 
spine  before  me  is  cylindrical  and  smooth,  and  judging  from  its 
thickness  must  have  been  long.  The  secondary  spines  are  short, 
prickle-shaped,  and  sculptured  with  fine  longitudinal  lines  (4^). 

Affinities  and  differences. — ^The  preservation  of  the  apical  disc 
proves  that  the  natural  aflSnity  of  this  species  is  with  A,  spinosa 
and  A,  decoraia,  whilst  in  the  general  form  and  structure  of  the 
test,  A.  Wiltonii  most  resembles^,  hemicidaroides ;  but  it  differs 
from  that  species  in  having  the  anal  opening  behind  the  sur-anal 
plate,  whereas  in  A,  hemicidaroides  it  is  situated  before  it. 

Locality  and  stratigraphical  range. — This  Acrosalenia  was  col- 
lected from  the  Cornbrash  near  Sutton  Benger,  Wilts ;  it  appears 
to  be  rare.  I  dedicate  this  species  to  my  friend  John  Wilton, 
Esq.,  of  Gloucester. 

Echinus  gyratus,  Agassiz. 

Syn.  Echinus  gyratus,  Echin.  Foss.  de  la  Suisse,  part  2.  p.  87. 

tab.  23.  fig.  43-46. 
Echinus  petallattis,  M'Coy,  Annab  Nat.  Hist.  vol.  ii.  p.  409,  2nd 

Series. 

Test  hemispherical,  more  or  less  elevated,  with  an  orbicular  cir- 
cumference, divided  into  fifteen  slightly  convex  lobes ;  ambu- 
lacral  areje  half  the  width  of  the  interambulacral,  with  two 
complete  rows  of  marginal  tubercles  extending  from  the 
mouth  to  the  apical  disc,  and  two  incomplete  rows  of  central 
tubercles  occupying  about  two-thirds  pf  the  sides  thereof;  in- 
terambulacral area  with  a  smooth  concave  median  space  ex- 
tending from  the  disc  to  near  the  basal  angle ;  each  of  the 
two  lobes  formed  thereby  has  one  complete  central  range  of 
tubercles,  and  two  lateral  incomplete  ranges  of  tubercles ;  at 
the  circumference  of  the  test  there  are  twelve  rows  of  tuber- 
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cles ;  apical  disc  well  developed ;  anal  opening  central ;  bane 
flat ;  mouth-opening  large,  dmost  pentagonal  from  the  length 
of  the  arches  over  the  ambulacra ;  spines  unknown. 

Height  ^|ths  of  an  inch,  transverse  diameter  1  inch  and  /^ths. 

Description. — ^The  distinguishing  characters  of  this  beautiful 
Urchin  are  so  prominent^  that  it  forms  a  well-marked  species  of 
a  genua,  in  which  in  general  specific  distinctions  are  far  from 
bemg  clearly  defined.  The  test  is  hemispherical  and  elevated  at 
the  vertex,  and  is  very  regularly  formed ;  its  surface  is  divided 
into  fifteen  nearly  equal-sized  lobes  grouped  into  five  divisions  of 
three  lobes  each,  of  which  the  ambulacrum  forms  the  centre  lobe, 
and  the  half  of  the  adjoining  interambulacra  the  lateral  lobes. 
The  distinctive  character  of  the  test  consists  in  the  median  con- 
cave depression  in  the  centre  of  the  interambulacra  which  ex- 
tends from  near  the  circumference  to  the  apex,  and  is  entirely 
destitute  of  tubercles  and  granules;  near  the  circumference 
however  small  tubercles  occupy  the  space,  and  at  this  point  we 
observe  twelve  tubercles  in  a  row  in  the  interambulacra.  Each 
area  is  thus  divided  into  two  convex  lobes ;  in  each  lobe  one  com- 
plete range  of  tubercles  extends  from  the  mouth  to  the  vertex, 
and  two  inoonoplete  rows  occupy  each  side  thereof;  at  the  widest 
part  of  the  area  only  a  few  acfditional  tubercles  are  introduced. 
The  ambulacra  are  About  one  half  the  width  of  the  interambu- 
lacra, and  are  furnished  with  two  complete  rows  of  marginal 
tubercles,  and  two  incomplete  rows  which  occupy  the  central 
parts  of  the  sides ;  around  the  circumference  of  Uie  tubercles, 
forming  the  complete  ranges,  a  series  of  small  granules  are  dis- 
posed in  circles,  and  similar  moniliform  granular  rings  sur- 
round the  larger  tubercle?  of  the  incomplete  rows.  The  tuber- 
cles of  both  areas  are  large  and  prominent,  and  their  surfaces  are 
highly  polished;  those  of  the  base  are  larger  than  those  of  the 
•ides ;  and,  as  a  general  remark,  it  may  be  stated  that  the  test  is 
uniformly  very  granular. 

The  pores  are  disposed  in  rather  wide  avenues  in  triple  ob- 
lique pairs,  among  which,  some  of  the  small  granules  en- 
circling the  marginal  tubercles  of  the  ambulacra  are  scattered. 
The  apical  disc  is  large  and  central ;  the  anterior  pair  of  ovarial 
plates  are  the  smallest,  the  posterior  pair  are  larger,  and  the 
tingle  madreporiform  plate  is  the  largest  of  the  disc ;  the  ocular 
plaiea  are  small  and  pentagonal,  and  stand  distinctly  out  from 
the  angles  of  the  ovarials ;  the  eyeholes  are  small  and  central ; 
the  and  opening  is  large  and  transversely  oblong ;  the  surface 
of  the  ovarial  and  ocular  plates  is  covered  with  small  granules, 
Mid  the  spongy  madreponform  body  is  prominent  and  convex. 
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The  mouth-opening  is  very  large,  and  has  more  the  appearance 
of  being  peniagond  than  decagonal,  from  the  extreme  shortness 
of  the  arches  over  the  termination  of  the  interambulacral,  and 
the  disproportionate  span  of  those  over  the  ambulacra!  areas. 

Affinities  and  differences. — This  Echinus  resembles  some  gra- 
nular varieties  of  E.  perlatus,  and  the  concave  median  space  in 
the  interambulacra  of  that  species  increases  the  resemblance 
thereto;  but  the  following  structural  difiFerences  afford  good 
diagnostic  characters  by  which  the  two  forms  may  always  be  di- 
stinguished from  each  other.  In  E,  gyrattis  the  naked  concave 
median  space  in  the  interambulacra  is  wider,  and  extends  much 
further  down  the  sides  than  the  corresponding  space  in  E.  per- 
latus. The  ambulacral  are«  have  four  rows  of  tubercles  in  E. 
gyratus,  and  only  two  rows  in  E.  perlatus.  The  lateral  tubercles 
in  the  secondary  ranges  of  the  interambulacral  are»  are  nearly 
as  large  as  those  of  the  complete  ranges  of  the  same  in  E.  gy- 
ratus,  whereas  the  secondary  ranges  of  the  corresponding  are« 
in  E.  perlatus  are  smaller  and  even  sometimes  rudimentary.  The 
tubercles  themselves  in  E.  gyratus  are  more  prominent  and  con- 
vex, and  are  more  highly  polished  than  those  of  E.  perlatus.  The 
same  group  of  characters  enables  us  to  distinguish  this  species 
from  its  other  congeners.  Prof.  M'Coy  has  described  an  Echinus 
from  the  Coralhne  OoUte  of  Wilts  under  the  name  E.  petallatus, 
which  we  consider  to  be  identical  with  E.  gyratus :  we  cannot 
admit  that  an  increased  elevation  of  the  test,  or  a  greater  extent 
of  the  naked  surface  of  the  plates,  are  sufficient  characters  to 
justify  the  separation  of  species :  our  specimen  was  obtained  from 
the  same  stage  and  locality,  and  as  we  are  not  acquainted  with 
any  other  Echinus  for  which  it  could  be  mistaken,  we  have  no 
doubt  of  its  identity  with  the  E.  petallatus. 

Locality  and  stratigraphical  range. — This  Urchin  was  collected 
from  the  clay  beds  of  the  Coralline  Oolite  of  Wilts ;  at  present  we 
are  not  aware  of  its  having  been  foimd  in  any  other  locality  in 
this  country.  Its  foreign  distribution  is  likewise  limited  to  the 
"Terrain  h.  chailles**  or  Corallian  stage  of  Besan9on. 

History. — First  described  by  M.  Agassiz  in  his  ^  Echinodermes 
Fossiles  de  la  Suisse,'  where  it  is  beautifully  and  faithfully  figured ; 
afterwards  noticed  by  Prof.  M'Coy  under  the  name  E.  petallatits, 
from  the  Coralline  Oolite  of  Wilts.  We  are  inclined  to  think  that 
this  Urchin  is  the  same  which  was  figured  by  Parkinson  in  the 
3rd  vol.  of  his  ^  Organic  Remains,'  and  described  as  an  '*  Echinite 
from  France.'* 
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On  the  Cas8IDUlid.c. 

The  Cassiduliche  have  been  recently  dismembered  by  Agassiz 
and  Desor  from  the  family  Clypeastroidee^  in  consequence  of  the 
mouth  of  the  Cassidulidse  being  destitute  of  the  jaws  and  teeth 
possessed  by  the  true  Clypeastroidse* :  how  far  this  supposed  ne- 
gative edentulous  character  is  of  sufficient  zoological  importance 
to  justify  the  separation  of  the  Cassidulidse  from  the  great  natural 
family  which  they  resemble  in  most  of  the  important  points  of 
their  structure,  it  is  not  our  Intention  on  the  present  occasion  to 
inquire ;  it  has  however  the  palaeontological  merit  of  grouping 
together  many  genera  of  Echinida  closely  related  to  each  other 
by  structural  affinities  as  well  as  by  their  limited  distribution  in 
time. 

Family  Cassidulid^. 

Urchins  having  an  oblong,  subpentagonal  or  orbicular  cir- 
cumference, generally  clypeiform,  with  a  uniform  convex  dorsal 
surface,  mostly  depressed,  but  sometimes  elevated  or  conoidal ; 
the  shell  is  of  moderate  thickness,  and  its  surface  is  covered  with 
Bmall  tubercles  and  granules.  The  tubercles  are  smaller  on  the 
dorsal  than  on  the  ventral  surface,  and  are  surrounded  by  a  cir- 
cular depression ;  sometimes  the  tubercles  are  arranged  in  ver- 
tical ranges,  but  in  general  they  are  sporadical.  The  granule^ 
arc  entirely  microscopic,  and  occupy  the  intertubercular  spaces ; 
to  the  whole  of  the  tubercles  small  filiform  spines  are  attached. 
The  ambulacral  arese  are  narrow,  and  the  pores  are  disposed  in 
close-set  pairs,  foi-ming  a  single  file  as  in  the  Galerites ;  or  they 
u«  placed  at  some  distance  apart,  and  united  by  transverse 
sutures,  which  occasions  the  petaloid  forms  seen  on  the  dorsal 
surface  of  the  test  of  the  Nuckolites, 

The  mouth  is  central  or  subcentral,  and  is  sometimes  armed 
with  jaws  and  teeth ;  in  some  genera  its  margin  is  divided  into 
toi  lobes ;  in  others  it  is  edentulous  and  the  opening  is  round  or 
pentagonal,  and  sometimes  surrounded  by  five  prominent  lobes, 
formed  by  the  folding  inwards  of  the  terminal  portions  of  the 
interambulacra.  The  anal  opening  is  large,  and  situated  on  the 
dorsal  or  ventral  surface ;  it  is  rarely  marginal,  often  infra-mar- 
ginal, and  when  dorsal  is  lodged  in  a  valley.  The  apical  disc  is 
formed  of  four  pei'forated  ovarial  plates  and  a  single  imperforate 

.  *  This  seneralization  is  not  strictly  in  accordance  with  thefacts.  Tbo  exist- 
ence of  a  dental  apparatus  was  discovered  by  Mr.  Chas.  Stokes  in  Galerites 
olbogalerug,  and  specimens  of  this  cretaceous  Urchin,  with  the  lantern  and 
teeth,  are  in  the  cabinets  of  Messrs.  Stokes  and  Bowerbank.  It  is  probable 
that  an  the  members  of  the  Galerite  group  with  a  central  decagonal  mouth* 
opening  possessed  %  similar  dental  armature. 

p2 
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ovarial;  the  madreporifbnn  body  is  generally  sitaated  in  the 
centre,  around  whi(»  the  ovarials  are  arranged ;  the  five  ocular 
plates  are  small,  and  lodged  at  the  apices  of  the  ambnlacra. 
From  the  structure  of  the  ambulacra  we  divide  the  Cassidulidte 
into  two  groups. 

1st  Group  of  Echinonbidbs*. 

Ambulacra  simple,  uniform  throughout ;  mouth  circular,  deca- 
gonal or  pentagonal,  without  prominent  lobes. 

Genus  Pyoaster,  Agassiz. 

Test  subpentagonal,  more  or  less  depressed ;  surface  of  the 

1)lates  covered  with  small  perforated  tubercles,  raised  on  mammit- 
ated  and  crenulated  eminences,  disposed  in  r^ular  vertical 
rows,  and  surrounded  by  areolae  with  encircling  granules ;  the 
tubercles  attain  their  greatest  development  at  the  drcum&rence 
and  base  of  the  test ;  ambulacral  ares  with  four  or  six  rows  of 
tubercles ;  interambulacral  arete  with  from  12-20  rows ;  mouth* 
opening  central  and  circular,  margin  divided  into  ten  equal 
lobes,  the  notches  of  which  correspond  to  the  sutural  junction  oi 
the  ambulacra  with  the  interambidacra ;  anal  opening  very  large, 
occupying  the  upper  half  of  the  single  interambulacral  area; 
pores  arranged  in  simple  pairs  throughout  the  avenues;  apical 
disc  unknown.  This  genus  is  extinct ;  the  species  are  distributed 
throughout  the  Oolitic  and  Cretaceous  rocks. 

Pygaster  gemis%ilcatus7  Phillips. 

Syn.  Oaieritee  umhrellm  7,  Lam.  Anim.  sans  Vert.  t.  iii.  p.  25. 
Nucleolitee  umbrella,  Defitudce,  Diet.  So.  Nat.  t.  xviii.  p.  87. 
Clypeue  eemisulcattis,  Phillips,  (jeol.  of  York,  part  1 .  pi.  3.  fig.  1 7. 
Clypeue  omatue,  Buck.  Murchison*s  Geol.  of  Cheltenham,  2nd  ed. 
p.  95. 

Test  subpentagonal,  depressed;  interambulacra  with  from  16-18 
rows  of  tubercles  at  the  circumference ;  ambulacra  prominent 
and  convex,  with  four  rows  of  tubercles;  anus  very  large,  oc« 
cupying  nearly  the  upper  half  of  the  single  interambulacrum  ; 
mouth  deeply  notched ;  spines  short,  subulate,  and  longitudi- 
naUy  striated. 

Height  1  inch  and  ^ths,  antero-posterior  diameter  3  inches, 
transverse  diameter  3  inches. 

Description. — The  imperfect  condition  of  the  test  of  Pygaster 

♦  The  groap  of  Echinoneides  comprehends  eleven  genera :  EchinoneuSp 
Van  PheU;  Pygaster,  Agasa. ;  Holectyjms,  Desor ;  Discoidea,  Gray ;  Gale* 
ritei.  Lam. ;  Pyrina,  Desml.  i'Ghbator,  Agass. ;  Caratomus,  Agast. ;  Nu* 
cUopygus^  Agast. ;  Hyboclypus,  Agass. ;  Dysaster,  Agass. 
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mmbrelh  figured  by  Agassis,  does  not  enable  ns  satisfactorily  to 
compajre  that  Urchin  with  our  specimen,  and  leaves  a  doubt  upon 
<Mir  mind  whether  the  Urchin  known  to  Lamarck  was  identical 
with  this  species.  We  have  examples  corresponding  in  form, 
sise,  and  comparative  dimensions  with  Agassis's  figure,  but  the 
absence  of  the  sculpture  of  the  plates  in  the  Swiss  specimen 
leaves  the  question  in  doubt :  through  the  kindness  of  Professor 
Forbes  we  have  compared  our  Urchins  with  the  one  sent  by 
Mr.  Phillips  from  Yorkshire,  and  have  proved  their  identity;  but 
having  had  no  opportunity  of  examining  typical  foreign  sped-- 
mens,  we  have  provisicmally  adopted  Mr.  rhillips's  specific  name. 
The  ambulacra  are  one-fourth  part  the  width  of  the  intcrambu- 
iacra  ^  they  are  prominent  and  convex,  and  furnished  with  four 
rows  of  tubercles,  the  marginal  rows  extending  from  the  mouth 
to  the  apical  disc,  whilst  the  internal  rows  disappear  near  the 
mouth  and  about  half-way  up  the  dorsal  surface ;  the  interam- 
bulacra  at  the  circumference  have  from  18-20 rows  of  tubercles; 
the  number  however  gradually  diminishes  betweai  the  basal  angle 
and  the  mouth,  and  the  circumference  and  the  apical  disc,  so 
that  from  two  to  four  rows  only  extend  from  the  mouth  to  the 
vertex.  The  mammillated  eminences  on  which  the  tubercles  are 
placed  are  encircled  by  smooth  areohe,  surrounded  by  small  gra* 
nules  arranged  round  their  circumference,  which  gives  the  in- 
tertubercular  surfiice  of  the  plates  a  granular  structure.  The 
tubercles  are  small,  prominent  and  perforated,  and  the  summits 
fA  the  mammse  are  crenulated  as  in  the  Cidaridse.  These  cha- 
racters added  to  others,  as  the  regularity  of  the  arrangement  of 
the  tubercles,  and  the  dorsal  position  of  the  anal  opening,  lead 
us  to  consider  Pygasfer  as  a  transition  form  connecting  the 
Cidaridae  with  the  Cassidulids.  The  base  is  concave,  and  the  . 
mouth  is  central  and  situated  in  a  considerable  depression ;  the 
opening  is  about  one-fiflh  the  diameter  of  the  test  at  the  circum- 
ference ;  its  mai^n  is  divided  into  ten  nearly  equal-sized  lobes, 
the  angles  of  which  correspond  to  the  divisional  sutural  lines  be- 
tween the  ambulacra  and  the  interambulacra.  The  anus  is  a  large 
oval  opening  in  the  upper  half  of  the  single  interambulacrum, 
forming  a  great  gap  in  this  part  of  the  test,  and  constituting 
one  of  the  most  important  characters  of  the  genus.  In  the  living 
animal  this  space  was  probably  occupied  by  a  membrane,  but  in 
the  fossil  condition  it  has  the  appearance  of  the  test  having  been 
firactured  and  lost.  The  jipical  disc  is  absent  in  all  the  specimens 
of  Pygaster  that  have  passed  through  our  hands.  The  pores  are 
set  dosely  together  in  pairs  throughout  the  entire  range  of  the 
avenues ;  sometimes  they  have  a  slightly  oblique  disposition.  The 

Sines  adhering  to  the  fine  specimen  before  me  are  short,  needle- 
aped,  and  delicately  striated  longitudinally. 
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Affinitiei  and  differences, — P.  semisulcatus  most  nearly  resem- 
bles P.  vmbrella ;  we  have  before  us  specimens  which  are  well 
rqiresented  by  Agassiz's  figure ;  but  the  loss  of  the  tubercles  from 
the  Swiss  specimen  leaves  the  question  of  their  identity  an  open 
one,  as  we  regard  the  special  form  of  sculpture  of  the  test 
a  most  important  specific  character.  P.  semisnlcatui  difiers  from 
P.  Marrisii  in  having  narrower  ambulacra  and  fewer  tubercles 
on  both  arese;  the  size  and  number  of  the  tubercles  and  the 
depression  of  the  test  afford  distinguishing  characters  between 
it  and  P.  conoidem. 

Locality  and  stratigraphical  range, — This  Urchin  is  abundant 
in  the  lower  ferruginous  beds,  "the  Pea-grit *'  of  the  Inferior 
Oolite  at  Crickley,  Birdlip,  and  Leckhampton  Hills,  and  in  the 
shelly  freestone  of  the  same  localities,  and  I  have  collected  smaU 
specimens  from  the  planking  beds  of  the  Great  Oolite  at  Min- 
cninhampton ;  in  Yorkshire  it  was  collected  by  Mr.  Phillips  * 
from  the  Coralline  Oolite  of  Malton  and  Scarborough.  In  the 
Pea-grit  it  is  associated  with  Diadema  depressum,  HyboclypU9 
agariciformis,  Rkynconella  Wrightii,  Thecidea  triangularis,  Tere- 
bratula  simplex,  and  Ter,  plicata. 

History. — This  species  was  figured  by  Mr.  Phillips,  but  not 
described,  in  his  *  Geology  of  Yorkshire.'  The  absence  of  typical 
foreign  specimens  does  not  enable  us  to  decide  whether  the  Ga- 
lerites  umbrella  of  Lamarck  is  identical  with  Mr.  Phillips's  spe- 
cies. The  fine  and  nearly  perfect  specimen  before  me  has  been 
figured  by  Professor  Forbes  for  the  4th  Decade  of  his  admirable 
'  lUustrations  of  British  Fossils  f  for  this  reason  we  have  not 
given  a  drawing  of  the  species. 

Pygaster  conoideus,  Wright,  n.  sp.     PI.  VII.  fig.  1  a-rf. 

Test  conoidal,  with  a  pentagonal  circumference ;  ambulacra  nar- 
row and  prominent,  with  two  rows  of  marginal  tubercles  and 
two  imperfect  rows  of  central  tubercles ;  interambulacra  four 
times  the  width  of  the  ambulacra,  with  very  small  tubercles 
and  a  scanty  granulation  on  the  surface  of  the  plates ;  ana^ 
opening  comparatively  small,  occupying  the  upper  third  of  the 
single  interambulacrum ;  base  flat. 

Height  1  inch  and  f\^ths,  antero-posterior  diameter  2  inches 
and  ^ths,  transverse  diameter  2  inches  and  ^ths. 

Description, — ^This  Urchin  is  remarkable  for  its  conoidal  form, 
the  anterior  and  lateral  walls  of  the  test  forming  angles  of  from 
50^  to  55^  with  the  base,  and  the  posterior  wall  an  angle  of  about 
42^  (fig.  1  b).     The  ambulacra  are  narrow  and  prominent,  having 

*  Geol.  of  Yorkshire,  Part  1.  p.  12/. 
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two  complete  rows  of  tubercles  arranged  on  tbe  sides  of  the  arese 
(fig.  1  c),  and  two  incomplete  rows  of  tubercles  internal  to  them, 
which  are  neither  so  regular  in  their  arrangement  as  the  marginal 
rows,  nor  do  they  extend  beyond  the  lower  half  of  the  arese;  the 
single  ambulacrum  is  perpendicular ;  the  anterior  pair  arch  gently 
upwards  and  backwards,  whilst  the  posteiior  pair  rise  forwards  and 
upwards  for  three  parts  of  their  course,  and  then  make  a  short 
curve  round  the  anal  opening,  and  terminate  at  the  lateral  border 
thereof.  The  pairs  of  pores  are  disposed  very  closely  together 
in  well-defined  narrow  avenues,  which  form  distinct  boundaries 
between  the  ambulacra  and  the  interambulacra ;  at  the  basal  angle 
the  interambulaci'al  are  four  times  the  width  of  the  ambulacral 
arese;  the  plates  (fig.  1  d)  are  adorned  with  rather  irregular  rows  of 
very  small  tubercles  varying  in  number  from  four  to  sixteen  in  a 
row  in  different  parts  of  the  area ;  the  smooth  areolae  around  the 
tubercles  are  very  superficial ;  their  circumference  is  encircled  by 
rows  of  microscopic  granules ;  besides  these  granular  circles,  there 
is  scarcely  any  other  sculpture  on  the  plates,  which  gives  a  great 
smoothness  to  the  test  of  P.  conoideus  when  compared  with  that  of 
P,  semisulcattts.  The  anal  opening  (fig.  1  a)  when  compared  with 
that  of  the  latter  is  proportionally  small,  occupying  rather  more 
than  the  upper  third  of  the  single  interambulacrum;  the  portion  of 
the  area  below  the  vent  is  flattened  and  slightly  concave.  The  base 
is  covered  with  the  oolitic  matrix,  which  here  forms  a  hard  cry- 
stalline rock,  and  cannot  be  removed  without  fractuiing  the  test ; 
enough  is  exposed  however  to  show  that  the  base  is  slightly 
concave,  and  that  the  tubercles  are  much  better  developed  in  this 
region  than  on  the  dorsal  surface.  The  apical  disc  is  absent,  and 
we  know  nothing  of  the  spines. 

Affinities  and  differences, — This  Urchin  resembles  P.  semisul- 
eatus  in  its  pentagonal  form  and  in  the  number  of  the  tubercles  on 
the  arese;  but  is  distinguished  from  that  common  species  by  the 
greater  prominence  of  the  ambulacra,  the  smallness  of  the  tuber- 
cles, the  superficiality  of  the  areolae,  the  microscopic  character  of 
the  granulations,  the  elevated  conoidal  form  of  the  test,  and  the 
smallness  of  the  anal  opening ;  it  is  a  rare  species,  the  specimen 
which  we  figure  being  the  only  one  we  have  ever  met  with  in  our 
researches ;  a  second  specimen  is  in  the  cabinet  of  our  friend  John 
Lycett,  Esq. 

Locality  and  stratigraphical  range, — I  found  this  Urchin  in  the 
Pea-grit  of  Crickley  Hill.  Mr.  Lycett's  specimen  came  from 
the  Inferior  Oolite  near  Stroud. 

Pygaster  MorrisU,  Wright,  n.  sp.     PI.  VIII.  fig.  1  a-d. 

Test  much  depressed  and  pentagonal,  basal  angle  tumid ;  ambu- 
lacra wide,  prominent  and  convex,  with  six  rows  of  tubercles; 
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interambulacra  with  from  20  to  22  row»  of  tt]A>ercIe8  at  the 
drcumference ;  base  flat,  depressed  towards  the  centre;  the 
single  interambalacrum  truncated  posteriorly ;  anal  opening 
large^  occupying  three-fourths  of  its  upper  surface. 

Height  tV^^  ^^  ^°  ^^^^  antero-posterior  diameter  2  inches 
and  ^'lyths^  transverse  diameter  2  inches  and  /i^ths. 

Description. — The  ambulacral  are»  of  this  Urchin  are  wide, 
convex,  and  prominent^  and  form  an  exception  *to  Agassiz'a 
generalization,  that  in  the  genus  Pygaster  the  ambulacra  are 
mrnished  with  only  four  rows  of  tubercles,  for  in  this  species 
there  are  six  well-developed  rows  at  the  circumference  of  the  test 
(fig.  1  c)  ;  the  two  marginal  rows  extend  from  the  mouth  to  the 
vertex,  the  two  middle  rows  commence  at  a  short  distance  from 
the  mouth  and  terminate  at  a  short  distance  from  the  vertex,  and 
the  two  internal  rows  commence  about  four  lines  above  and  extend 
about  the  same  distance  beyond  the  basal  angle.  The  interam- 
bulacral  arese  are  three  times  the  width  of  the  ambulacral,  and 
are  furnished  with  twenty-two  rows  of  tubercles  at  the  circum- 
ference of  the  test;  they  attain  their  greatest  development  at  the 
base  of  the  arese,  and  are  arranged  so  uniformly,  and  disposed  so 
closely  together,  that  they  present  somewhat  the  appearance  of  a 
mosaic  work  (fig.  1  d) ;  the  areolae  are  deeply  sculptured  out  of 
the  plates,  and  surrounded  by  circles  of  very  small  granules ;  of 
the  twenty-two  rows  of  tubercles  which  occupy  the  area  at  the  cir- 
cumference, oulv  six,  and  those  the  three  central  rows  of  each 
column,  extend  nrom  the  mouth  to  the  vertex,  the  others  are  limited 
to  shorter  distances,  the  length  of  their  range  being  in  proportion 
to  their  distance  from  the  margin  of  the  columns.  The  poriferous 
avenues  are  narrow,  and  the  pores  are  small  and  set  closely  together 
in  pairs.  The  basal  angle  is  tumid  (fig.  1  &) ;  the  base  is  flat  and 
depressed  towards  the  centre ;  in  this  depression  the  mouth  ia 
ntuated;  the  opening  is  small,  being  only  one-sixth  the  diameter 
of  the  test  at  the  circumference.  The  anus  is  a  large  oUong 
opening  (fig.  1  a),  occupying  at  least  the  upper  three-fourths  of 
the  single  interambulacrum.  The  apical  disc  is  absent ;  the  spinea 
are  short,  needle-shaped,  and  finely  striated  longitudmally.  The 
test  is  very  thick. 

Affinities  and  differences. — This  species  resembles  P.  laganoides, 
Agassiz,  in  its  depressed  form,  obtuse  basal  angle,  and  truncated 
single  interambulacrum ;  but  P.  MorrisH  is  distinguished  from  P. 
laganoides  in  possessing  a  greater  number  oi  tubercles  in  both 
ares,  P.  laganoides  having  four  rows  in  the  ambulacral  and 
twelve  in  the  interambulacral,  whilst  in  P.  Morrisii  the  corre- 
sponding arese  possess  six  and  twenty-two.  We  know  no  other 
species  among  its  congeners  for  which  it  could  be  mistaken. 
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LocaUiy  and  siratigraphical  range. — This  rare  species  was 
collected  from  the  Gombrash  at  Stanton,  Wilts,  and  is  the 
only  specimen  we  know  from  that  stratum.  We  have  seen  a 
Pygaster  from  the  Great  Oolite  near  Cirencester,  which  appa- 
roitly  belongs  to  our  species ;  it  was  a  crushed  specimen,  but 
the  number  of  the  tubercles  on  the  areae  was  the  same  as  in  our 
species. 

Gknus  HoLECTYPUs,  Desor. 

Test  circular,  more  or  less  hemispherical,  conical  or  subco- 
nical,  always  tumid ;  mouth  central  and  decagonal;  anal  opening 
large,  inferior,  infra-marginal,  rarely  marginal,  sometimes  occu- 
pying the  entire  ^ace  between  the  mouth  and  the  border ;  am* 
bulacra  simple,  continuous  and  radiant ;  avenues  with  a  single 
pair  of  pores  throughout ;  tubercles  small,  perforated  and  ere- 
nulated,  disposed  in  a  regular  series ;  apical  disc  central  and 
vertical,  composed  of  four  perforated  and  a  single  imperforated 
ovarial  plate,  a  central  madreporiform  body,  and  five  ocular 
plates ;  the  internal  walls  of  the  test  without  projecting  ribs. 

The  genus  Holectypus  was  formed  by  M.  Desor  for  those 
Diseoidea  which  have  no  projecting  processes  or  ribs  on  the  inner 
wall  of  their  test.  The  species  of  which  the  group  is  composed 
are  found  in  the  oolitic  and  lower  cretaceous  rocks.  Thev  con- 
stitute a  transition  from  the  Diseoidea  to  the  typical  Gcuerites, 
and  according  to  the  views  of  Professor  Forbes  '^  form  a  section 
or  subgenus  of  the  genus  Galerites,  more  valuable  on  account  of 
their  palseontologiciJ  merits  and  limited  distribution  in  time 
(being  the  main  characteristic  of  the  Oolitic  period)  than  for  the 
soological  importance  of  the  characters  of  their  organization, 
which  are  rather  transitional  than  distinctive/' 

Holectypus  depressus,  Desor. 

Stk.  Chlerites  depressus,  Lamk.  Animaux  sans  Vert,  tomeiii.  p.  21. 

no.  7 ;  Desmoulins,  Table  Syn<^t.  p.  254 ;  Goldfuss,  Petre&ct. 

Ger.  tab.  41.  p.  129  ;  Koch  and  Dunker,  N.  D.  Oolit.  tab.  4. 

fig.  2. 
JHsepidea  depressa^  Agassiz,  Cat.  Syst.  p.  7;  Echin.  Fobs,  de  la 

Suisse,  tab.  13  bis,  fig.  7-13. 
Holectypus  depressus,  Desor,  Catal.  raisonn^  des  Echinides,  A.  S.  N. 

torn.  vii.  3rd  Series. 

Test  hemispherical,  more  or  less  depressed,  sometimes  conical ; 
circumference  circular  or  subpentagonal ;  base  concave ;  tuber- 
cles small  on  the  dorsal  surface,  larger  on  the  base;  an^ 
opening  pyriform,  infra-marginal ;  apex  directed  towards  the 
mouth. 
Height  ^ths  of  an  inch,  antero-posterior  diameter  1  inch  and 

Truths,  transverse  diameter  1  inch  and  j%t^^  (Inferior  Oolite  spe- 
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cimens).  Height  -^ths  of  an  inch^  antero-posterior  diameter 
1  inch  and  j^ths,  transverse  diameter  1  inch  and  -j^ths  (Corn- 
brash  specimens). 

Deicription. — The  inconsiderable  prominence  of  the  ambulacra 
of  this  Urchin  gives  the  circumference  a  subcircular  outline ;  the 
are»  are  furnished  with  from  six  to  eight  rows  of  tubercles^  four 
of  which  only  extend  from  the  mouth  to  the  vertex ;  the  other 
rows  disappear  at  various  distances  from  the  circumference, 
where  they  are  most  fully  developed.  The  interambulacra  are 
twice  and  a  half  the  width  of  the  ambulacra,  and  furnished  at 
the  circumference  with  sixteen  rows  of  tubercles,  a  few  of  which 
only  form  distinct  horizontal  ranges  on  the  dorsal  surface  of  the 
test ;  the  perforated  tubercles  are  encircled  with  fine  granulations 
which  cover  likewise  the  intertubercular  surface  of  the  plates ; 
the  base  is  concave,  and  the  tubercles  of  both  arese  attain  their 
greatest  development  in  this  region,  presenting  in  their  size  a 
remarkable  contrast  to  the  microscopic  character  oi  those  occu* 
pying  the  upper  surface  of  the  test. 

The  apical  disc  is  central,  and  occupies  the  vertex ;  it  is  com^ 
posed  of  four  perforated  ovarial  plates,  and  a  single  imperforate 

Slate  with  five  ocular  plates ;  the  madreporiform  body  is  largely 
eveloped  and  projects  from  the  single  imperforate  ovarial  to- 
wards the  centre  of  the  disc,  where  the  line  of  suture  between  the 
other  plates  is  not  clearly  defined ;  the  madreporiform  body  has 
the  appearance  of  a  central  spongy  mass,  round  which  the  ovarial 
and  ocular  plates  are  disposed,  and  has  been  figured  and  de- 
scribed as  such  by  Agassiz  and  Desor ;  but  specimens  before  me, 
from  the  Inferior  Oolite  of  Dundry  and  the  Combrash  of  Wilts, 
prove  this  to  be  an  error.  The  single  ovarial  plate,  with  its 
madreporiform  body,  is  of  an  irregular  pentagonal  form,  the 
spongy  portion  projecting  inwards  to  the  centre ;  the  anterior  and 
posterior  pair  of  ovarial  plates  are  of  a  pentagonal  form,  and  are 
perforated  at  their  apices  for  the  passage  of  ducts ;  the  oculiur 
plates  are  likewise  pentagonal  and  wedged  between  the  ovarial 
plates  at  the  summits  of  the  ambulacra,  where  the  eyeholes  are 
situated.  The  mouth  occupies  the  centre  of  the  concave  b^, 
but  is  rather  nearer  the  anterior  than  the  posterior  border ;  it  is 
about  one-third  the  diameter  of  the  test,  and  its  margin  is  di- 
vided into  ten  lobes.  The  anal  opening  is  large,  occupying 
nearly  all  the  basal  portion  of  the  single  interambulacrum ;  it  is  of 
a  pyriform  shape,  having  the  apex  directed  towards  the  mouth, 
and  the  round  base  towards  the  border  of  the  test.  The  pori- 
ferous avenues  are  occupied  by  a  row  of  pores  placed  in  pairs, 
and  extending  without  interruption  from  the  margin  of  the 
mouth  to  the  apical  disc.     The  spines  are  unknown. 

Affinities  and  differences, — This  species  resembles  H,  hemi- 
sptuericus  in  its  general  outline,  but  is  well  distinguished  from  it 
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by  the  position  of  the  anal  opening.  In  H,  depresms  the  anus 
is  infira-margiual  with  the  apex  directed  inwards,  whilst  in  H,  he* 
mispharicHs  that  opening  is  marginal  with  the  apex  directed  out- 
wards. The  specimens  from  the  Inferior  Oolite  are  in  general 
smaller  and  more  tumid  than  those  obtained  from  the  Combrash^ 
which  have  a  much  greater  diameter/but  are  proportionally  more 
depressed  and  have  a  more  acute  basal  angle. 

Locality  and  stratigraphical  range.— -l  have  collected  this  Ur- 
chin from  the  upper  beds  of  the  Inferior  Oolite  along  the  entire 
range  of  the  Cotteswolds.  Dundry^  Wootton-under-£dge,  Stinch- 
combe>  Rodborough^  Coopers^  Birdlip^  Shurdington,  Leckhampr 
ton  and  Winchcombe  Hills  may  be  named  as  good  locaUties  m 
Gloucestershire.  I  have  obtained  the  large  specimens  from  the 
Combrash  near  Kemble  Tunnel^  Great  Western  Railway^  and 
from  Stanton,  Wilts^  and  near  Woodstock^  Oxon.  Mr.  Phillips  has 
found  it  in  the  Combrash  of  Yorkshire.  The  foreign  locaUties 
are,  ''the  corallian  stage  of  Liesberg,  environs  of  Bambei^ 
MuttenZ;  Mets,  the  Oxfordian  stage  of  Yivoin  and  Chauffour 
(Sarthe)^  d'Alen^on,  Boulogne,  Mamers^  Ghfttillon-sur-Seine  and 
Latrecy  (Haute  Mame)*.''  Goldfuss  assigns  as  its  localities 
the  upper  and  middle  beds  of  the  Jurakalk  in  Bavaria  and  Wiir- 
tembergf.  Koch  and  Dunker  have  found  it  in  the  sandy 
dolomitic  limestone  of  Tonnjesberges  in  Hanover  %. 

History. — Holectypus  depressus  has  been  long  known  to  palse^ 
ontologists,  being  verjr  generaUy  found  in  the  lower  and  middle 
divisions  of  the  Jurassic  strata  throughout  Europe ;  it  is  figured 
in  the  works  of  Gk)ldfuss,  Koch  and  Dunker,  and  Agassiz :  the 
figures  of  the  latter  author  are  the  most  correct  and  abundant  in 
details. 

Hokctypui  hemispharicue,  Desor. 
Syk.  Diseoidea  hemisphieriea,   Agassiz,   Cat.  Syst.  p.  7i   Desor, 

Monogr.  des  Galerites,  p.  71.  pi.  8.  fig.  4-7. 
Hoieetypu9  hemiepluericus,  Agass.  and  Desor,  Cat.  raisomi^  des  Echi- 

nides,  A.  S.  N.  vol.  vii.  p.  146,  3rd  Series. 
Galerites  henuapharicue,  Forbes,  Memoirs  of  the  Geol.  Survey,  De- 
cade 3.  pi.  6. 
Var.  a.  Depreseus. — Diseoidea  marginalise  M'Coy,  Ann.  Nat  Hist. 

vol.  ii.  p.  413,  2nd  Series. 
Var.  h.  Conicus,  anus  valde  marginalis. — Holectypus  Devawnanus, 
Cottean,  Etudes  sur  les  Echmides  fossiles,  p.  46.  pi.  2.  fig.  7-9. 

Testtumid^hemispherical, moreor  lessdepressed;  margin  rounded; 
tubercles  larger  on  the  ventral  than  on  the  dorsal  surface,  and 
increased  in  size  around  the  mouth ;  single  interambulacrum 

^  Ann.  des  So.  nat.  tome  vii.  p.  145,  3rd  Series. 

t  Petrefact.  Gmnani©,  Part  1.  p.  130.  tab.  41. 

J  N.  D.  Oolith.  Venteincrungcn,  p.  40.  tab.  4.  fig.  2. 
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slightly  produced ;  anal  opening  pyriform,  with  the  apex  di* 
rected  outwards  and  upwards^  excavated  out  of  the  base  and 
border  of  the  sin^e  area;  base  concave ;  mouth  small,  nearly 
central,  situated  in  a  depression^ 

Height  -j^ths  of  an  inch,  antero-posterior  diameter  I  inch  and 
•^ths,  transverse  diameter  1  inch  and  y^^th. 

Description. — ^This  Urchin  resembles  the  preceding  species  in 
its  general  outline,  but  a  careful  inspection  shows  that  it  diScra 
in  many  important  particulars  from  it.  The  test  is  sub-hemi^ 
spherical,  more  or  less  depressed  in  different  individuals;  the 
antero-posterior  exceeds  the  transverse  diameter,  and  the  apical 
disc  and  the  vertex  are  excentrical,  being  situated  nearer  the  an- 
terior than  the  posterior  border,  thereoy  occasioning  a  slight 
obliquity,  which  is  more  or  less  evident  in  different  individusus ; 
the  sides  are  tumid,  and  the  border  is  gently  rounded.  The 
base  is  concave  and  much  depressed  in  the  centre,  in  which  con- 
cavity the  mouth-opening  is  situated ;  it  is  nearer  the  anterior 
than  the  posterior  border,  and  is  less  than  one-third  the  trans- 
verse diameter  of  the  test,  its  margin  being  divided  into  ten 
nearly  equal  lobes.  The  ambulacral  are»  taper  very  gradually ; 
each  pair  of  the  small  narrow  plates  supports  a  tubercle,  which 
occupies  the  same  relative  position  thereon  on  every  fourth  plate, 
so  that  the  arese  are  adorned  with  six  rows  of  tubercles  arranged 
obliquely  in  V-shaped  lines.  The  pores  form  pairs  set  closely 
together  in  single  files  throughout  the  avenues ;  about  the  middle 
of  the  sides  there  are  from  four  to  five  pairs  of  pores  opposite 
each  interambulacral  plate.  The  interamoulacral  ares  are  twice 
and  a  half  the  width  of  the  ambulacral ;  in  the  specimen  before 
me  there  are  twenty-seven  plates  in  each  column ;  each  of  the 
side  plates  is  slightlv  bent  upwards  in  the  middle,  whilst  those 
of  the  base  are  nearly  straight ;  each  plate  carries  from  four  to 
eight  tubercles  surrounded  by  circles  of  minute  granules.  The 
tubercles  are  arranged  on  the  plates  in  such  a  manner  that  they 
form  curved  lines  on  the  arese ;  they  are  more  closely  crowded 
together  at  the  basal  angle,  and  are  fewer  in  number,  but  of 
larger  size,  around  the  mouth,  where  they  are  set  more  widely 
apart;  each  tubercle  is  perforated  and  raised  upon  a  mammil- 
lated  eminence  with  a  crenulated  summit :  even  the  encircling 
granules  exhibit  perforations  when  viewed  with  a  high  magni- 
fying lens.  The  spines  are  unknown.  The  apical  disc  is  small, 
and  formed  of  five  ovarial  and  five  ocular  plates ;  the  anterior 
pair  of  ovarials  are  the  largest,  and  the  right*,  which  is  the 

♦  The  Urchin  is  supposed  to  be  placed  b^ore  the  observer,  with  the  an- 
terior border  before,  the  anal  border  behind ;  the  right  and  left  sides  of  the 
test  consequently  correspond  to  his. 
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widest^  has  attached  to  its  surface  a  spongy  prominent  body ; 
the  posterior  pair  are  smaller^  and  both  pairs  are  perforated ;  the 
single  ovarial  is  the  smallest  and  is  imperforate;  the  ocular 
plates  are  small  pentagonal  bodies,  wedged  between  the  angles 
formed  by  the  ovarials ;  they  are  placed  opposite  the  summits  of 
the  ambulacra,  and  have  the  eyeholes  pierced  at  their  lowest 
border.  The  anus  is  a  large  opening  situated  in  the  margin  <^ 
the  single  interambulacrum ;  it  is  of  a  pyriform  shape,  having  the 
base  dire^^ted  towards  the  mouth,  and  the  apex  extending  some 
distance,  about  one-fourth  part  up  the  side ;  the  proportional  size 
of  the  opening  raries  in  the  suite  of  specimens  before  me ;  in  all, 
however,  it  is  constantly  marginal. 

Affimiiet  and  J^fferences. — This  species  nearly  resembles  H, 
iepressus  in  its  hemispherical  form  and  general  outline ;  it  is 
readily  distinguished  from  it  however  in  being  a  little  more 
elongated,  in  having  the  anal  opening  marginal  and  the  vertex 
and  apical  disc  slightly  excentrical,  but  the  marginality  of  the 
anus  is  the  most  important  diagnostic  character. 

Locality  and  stratigraphical  range, — This  species  was  collected 
at  Shurdington  Hill  with  H,  depressusy  where  it  is  rare ;  it  was 
oollected  in  abundance  by  Messrs.  Bristow  and  (tapper*  along 
with  Dysagter  ringens  and  D.  bicordatua  from  the  sands  of  the 
Inferior  Oolite  in  Dorset  and  Somerset.  M.  Desorf  found  it  in 
Normandy  in  a  particular  bed  of  the  Calcaire  au  Polypiers  known 
by  the  name  of  Caillasse,  and  M.  Cotteau:^  obtained  it  from  the 
Inferior  Oohte  of  Tour-du-Fr^,  associated  with  Dysaster  ringent 
and  Diadema  depresmm. 

History. — First  figured  and  described  by  M.  Desor  in  his 
'  Monograph  des  Galerites,'  and  lately  exquisitely  figured  in  detail 
and  admirably  described  by  Frof.  rorbes  in  the  3rd  Decade  of 
his  '  FalsBontological  Memoirs  of  the  Geological  Survey.' 

Genus  Hyboclypus,  Agassiz. 

Urchins  having  a  eircular,  oblong,  or  subpentagonal  circum- 
ference, with  the  dorsal  surface  in  general  much  depressed.  The 
ambnlacral  arese  meet  above  at  two  points  as  in  the  genus  Dyi* 
aster;  the  single  and  anterior  pair  of  ambulacra  terminate  at  the 
antericHT  border  of  the  apical  disc,  the  posterior  pair  at  a  short 
distance  from  them.  The  anus  is  situated  in  a  deep  valley  ex« 
tending  from  the  vertex  to  the  posterior  border  of  the  test.  The 
base  is  much  undulated  ,*  the  mouth  is  excentrical,  placed  nearer 
the  anterior  border;  itas  of  a  pentagonal  torrtk  and  has  no  mar- 
ginal folds.     He  surface  of  the  test  is  covered  with  small  close* 


♦  Memoirs  of  Geol.  Survey,  Decade  iii. 

t  Monc^.  des  Gal^rites,  p.  71. 

X  Etudes  des  Echinides  Fossiles,  p.  46. 
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iset  perforated  tubercles,  raised  on  emiDences  with  crenulated 
summits ;  the  pores  are  disposed  in  pairs  in  a  single  file.  This 
form  is  at  present  known  only  in  a  fossil  state,  and  appertains  to 
the  Oolitic  period. 

Hyboclypus  agariciformis,  Forbes,  n.  sp. 

Test  disciform,  subpentagonal,  and  much  depressed ;  ambulacra 
narrow,  the  three  anterior  straight,  the  posterior  pair  sinuous ; 
interambulacra  unequal  and  covered  with  an  immense  profu- 
sion of  microscopic  tubercles ;  apical  disc  central  and  vertical ; 
anal  valley  deep  with  parallel  sides,  which  gradually  expand 
about  the  middle  of  the  single  interambulacrum ;  mouth-open- 
ing small. 

Height  ^^ths  of  an  inch,  antero-posterior  and  transverse  dia- 
meters ^  incnes  and  y\jth.  One  large  specimen  measures,  in  the 
antero-posterior  and  transverse  diameters,  3  inches  and  ^ths. 

Description, — The  outline  of  this  Urchin  varies  a  little  in  dif- 
ferent individu^;  in  general  the  antero-posterior  equals  the 
transverse  diameter,  but  sometimes  the  transverse  exceeds  the 
antero-posterior  diameter.  The  ambulacra  are  of  unequal  width ; 
the  single  anterior  area  is  the  narrowest,  and  the  posterior  pair 
are  the  widest ;  each  pair  of  ambulacral  plates  carry  from  four  to 
six  tubercles,  which  are  so  disposed  that  they  form  oblique  rows 
of  from  four  to  six  in  a  row,  which  meet  in  the  median  line  and 
branch  upwards  and  outwards,  forming  thereby  V-shaped  figures. 
The  pores  are  arranged  closely  together  in  pairs  on  the  dorsal 
surface,  but  from  the  basal  angle  to  the  mouth  they  are  set  wider 
apart,  and  fall  into  triple  oblique  pairs.  .The  interambulacral 
arese  are  of  unequal  width ;  the  anterior  pair  measure  at  the  cir- 
cumference 1  inch  and  f^tbs,  the  posterior  pair  1  inch  and  ^^^ths  \ 
the  single  area  is  y\yth  of  an  inch  wider  than  the  posterior  pair. 
The  inequality  in  the  width  of  these  area  causes  the  subpenta- 
gonal  form  of  the  test ;  the  interambulacral  plates  are  slightly 
bent  upwards  at  the  middle,  and  their  surface  is  covered  witn 
numerous  small  tubercles;  in  an  ordinary-sized  plate,  I  have 
counted  100  tubercles,  each  of  which  is  perforated  and  sur- 
rounded by  an  areola.  The  base  is  flat  ana  slightly  undulated^ 
in  consequence  of  the  ambulacra  forming  straight  valleys,  and 
the  interambulacra  convex  conical  lobes  between  the  basal  angle 
and  the  mouth.  The  oral  opening  is  situated  nearer  the  ante- 
rior than  the  posterior  border;  it  is  sma]],  of  a  pentagonal  form, 
and  has  the  border  surrounded  by  five  small  lobes  formed 
by  the  termination  of  the  interambulacral  are«e ;  the  tubercles 
are  large  and  more  fully  developed  on  the  basal  than  on  the 
dorsal  surface  of  the  test,  and  the  areolse  are  seen  in  this  region 
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to  be  merely  the  margins  of  the  depressions  in  the  centre  of  which 
the  tubercles  are  placed.  The  apical  disc  is  situated  in  the  ver- 
tex and  is  nearly  central ;  the  plates  of  which  it  was  formed  are 
absent  in  all  the  specimens  I  have  seen  ;  the  single  and  the  an- 
terior pair  of  ambulacra  converge  around  its  anterior  border,  and 
the  posterior  pair  terminate  about  two  lines  from  the  latter  at 
the  posterior  and  external  side  of  the  disc.  The  single  interam- 
bulacmm  is  somewhat  wider  and  longer  than  the  others ;  the 
anal  opening  is  situated  in  its  dorsal  part  in  a  deep  vallev  with 
parallel  vertical  sides  covered  with  tubercles ;  about  the  middle  of 
the  openings  the  valley  expands  and  forms  a  concave  depression 
in  its  lower  half ;  the  basal  portion  of  the  area  is  slightly  pro* 
dnced,  and  forms  a  lip-shaped  process,  which  gives  a  considerable 
conv^ty  and  prominence  to  the  basal  angle  of  this  area. 

Affinities  and  differences. — H.  agariciformis  differs  so  widely 
from  its  congeners  in  our  Oolites  that  it  cannot  be  mistaken  for 
either  of  them;  its  shield-shape  and  depressed  vertex  distin- 
guish it  from  H,  gibberuhis,  and  its  dimensions,  circular  form, 
and  rounded  posterior  border  serve  as  diagnostic  characters  be- 
tween it  and  H.  caudatus.  From  Pygaster,  with  which  form  it  has 
been  erroneously  grouped,  it  is  distinguished  by  the  greater 
number  and  microscopic  character  of  the  tubercles  in  Hyboclypus, 
the  deep  anal  valley  with  its  parallel  vertical  walls,  and  the  ex- 
centric  five-lobed  mouth ;  whereas  in  Pygaster  the  tubercles  are 
fewer  and  larger,  the  anal  opening  forms  a  large  space  without 
a  valley  and  pandlel  walls,  and  the  mouth  is  central,  and  has 
its  mai^:in  divided  into  ten  lobes  like  Holectypus  and  all  the 
Cidaridffi. 

Locality  and  stratigraphical  range. — This  species  is  tolerably 
abnndant  in  the  lower  ferruginous  beds^  "  the  Pea-grit  ^*  of  Leck- 
hampton,  Crickley,  Birdlip,  Coopers,  and  Gleeve  Hills  :  as  far  as 
we  at  present  know,  it  is  not  found  in  the  middle  division  of  the 
Oolites. 

History. — This  species  has  been  elaborately  figured  for  the 
4th  decade  of  Professor  Forbes^s  ^  Memoirs  of  the  Oeological 
Survey '  from  the  specimens  now  before  me,  and  will  be  described 
in  detail  in  that  work,  to  which  I  beg  to  refer  for  more  ample 
particulars. 

Hyboclypus  caudatus,  Wright,  n.  sp      PL  VII.  fig.  2a-«. 

Test  oblong,  much  depressed ;  single  interambulacrum  produced 
into  a  caudal  prolongation;  mouth  very  excentric,  near  the 
anterior  border ;  api(^  disc  and  vertex  slightly  excentric,  an- 
terior border  blunt,  posterior  border  truncated. 

Height  ^^ths  of  ai^  inch,  antero-posterior  diameter  1  inch  and 
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Xths,  transverse  diameter  I  inch  and  jjjih.    The  great  majority 
of  the  specimens  average  as  follows : — 

Height  /^ths  of  an  inch^  antero-posterior  diameter  ^^^s  of  an 
inch^  transverse  diameter  ^^ths  of  an  inch. 

Description. — The  test  of  this  elegant  little  species  is  covered 
with  tubercles  so  minute^  that  without  the  assistance  of  a  good 
lens,  the  observer  might  suppose  that  it  was  altogether  destitute 
of  sculpture  \  the  single  and  anterior  pair  of  ambulacra  are 
straight  and  very  short  in  consequence  of  the  excentricity  of  the 
mouth  and  vertex^  and  terminate  at  the  anterior  border  of  the 
apical  disc ;  the  posterior  pair  are  one-seventh  longer,  and  curve 
upwards^  inwards^  and  forwards  on  the  dorsal  surface^  termi- 
nating by  the  anal  valley  at  a  short  distance  from  the  posterior 
border  of  the  disc.  The  pores  are  placed  closely  together  on 
tiie  dorsal  surface^  but  are  situated  at  wider  distances  apart  at 
the  base. 

The  interambulacra  are  of  unequal  width ;  the  anterior  pair  are 
the  shortest  and  narrowest^  the  posterior  pair  the  widest,  and  the 
single  area  the  longest,  which  is  likewise  eonsiderably  produced 
into  a  lip-like  process,  which  curves  gently  downwards  and  is 
abruptly  truncated  posteriorly.  The  anal  furrow  is  deep  with 
vertical  parallel  walls,  which  graduallv  expand  into  two  ridges, 
corresponding  with  the  truncated  boraers  of  the  lip-like  process. 
The  anterior  border  is  blunt,  with  a  slight  depression  in  the 
middle  formed  by  the  single  area;  the  base  is  concave  and 
slightly  undulated;  the  mouth  is  situated  near  the  anterior 
border,  and  is  a  simple  pentagonal  opening  without  lobes ;  the 
tuberdes  in  this  region  are  somewhat  larger,  but  they  are  fewer 
in  number  and  arranged  with  much  irregularity  on  the  plates. 
The  apical  disc  is  unfortunately  broken  in  all  the  specimens  we 
have  examined;  the  space  which  it  occupied  is  however  very 
small. 

Affinities  and  differences. — H.  caudatus  differo  from  its  conge- 
ners by  its  oblong  form,  posterior  lip-like  process  formed  by  the 
single  interambulacral  area  and  its  depressed  and  excentrical 
vertex ;  it  is  distinguished  from  H.  gibberuhis  by  the  absence  of 
the  anterior  central  ridge  characterizing  that  species,  and  from  * 
H,  agariciformis  it  is  distinctly  separated  by  its  oblong  form  and 
excentric  mouth  and  anus. 

Locality  and  stratigraphical  range. — ^This  is  not  a  common 
Urchin ;  it  is  found  occasionally  in  the  lower  and  upper  beds  of 
ikt  Inferior  Oolite  at  Leckhampton,  Crickley,  and  Birdlip  Hills, 
and  it  occurs  occasionally  in  the  planking  beds  of  the  Great 
Oolite  at  Minchinhampton.  The  specimens  from  the  latter  lo- 
cality are  in  general  small  and  not  well  preserved ;  the  individual 
which  we  figure  is  the  largest  we  have  seen. 
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Hyboclypus  gibbendus,  Agaas. 

Syn.  Hyboclypus  ffibberuluB,  Agassiz,  Echinoderm.  Foss.  de  la  SuiBse, 
Part  1.  p.  75.  pi.  13.  fig.  10-12  ;  Desor,  Monograph  des  Gal^ 
rites,  p.  84.  pi.  13.  fig.  12-14. 

Test  nearly  orbicular,  elevated  and  contracted  anteriorly,  en- 
larged, depressed,  produced  and  truncated  posteriorly;  the 
single  ambulacral  area  the  highest,  and  forming  a  gibbous 
crest  by  an  elevation  of  the  anterior  pair  of  interambulacral 
areae;  anal  valley  wide  and  deep;  single  interambulacrum 
slightly  produced,  deflected  and  truncated ;  base  much  un» 
didatea ;  mouth  and  vertex  excentrical. 

Height  i^^ths  of  an  inch,  antero-posterior  diameter  1  inch  and 
l^ths,  transverse  diameter  1  inch  and  ^^ths.  In  consequence  of 
the  fracture  of  the  summit  of  the  crest,  the  true  height  cannot  be 
exactly  ascertained. 

Description. — This  species  is  remarkable  for  the  prominent 
gibbous  crest  formed  by  the  anterior  interambulacral  and  single 
ambulacral  arese,  and  which  gives  value  to  its  specific  name ;  on 
the  anterior  border  of  the  crest  a  groove  is  formed  which  extends 
from  thence  to  the  mouth ;  the  anterior  lateral  are  more  con- 
tracted than  the  posterior  lateral  borders,  and  the  posterior  half 
of  the  test  is  less  elevated  than  the  anterior  half,  and  gradually 
declines  from  the  vertex  to  the  single  interambulacral  area,  which 
is  abruptly  truncated.     The  single  and  the  anterior  pair  of  am- 
bulacra form  nearly  straight  lines  from  the  vertex  to  the  circum- 
ference;  the  posterior  pair  are  gently  sinuous ;  the  pores  are  dis- 
posed in  close-set  pairs  on  the  dorsal  surface,  but  ai*e  more  wide 
apart  at  the  base.     The  interambulacral  arese  are  of  unequal 
width  ;  the  anterior  pair  are  the  narrowest,  the  posterior  pair  are 
one-third  wider  than  the  anterior,  and  the  posterior  single  area 
is  the  widest ;  its  dorsal  part  is  occupied  by  the  anal  valley,  which 
is  wide  and  deep  above  and  expanded  below,  and  forms  an  in- 
considerable prominence  which  is  abruptly  truncated  and  much 
deflected  posteriorly ;  the  anus  is  a  large,  oval  opening,  perfo- 
rated at  the  extremity  of  the  valley.    The  mouth  is  situated  im- 
mediately under  the  vertex,  and  both  are  slightly  excentrical ; 
the  mouth-opening  has  a  pentagonal  form,  and  lies  in  a  consi- 
derable concavity,  the  base  being  much  undulated  from  the  con- 
vexity of  the  interambulacra  and  the  straightncss  of  the  valleys 
formed  by  the  ambulacra.    In  the  specimen  before  me  the  apical 
disc  is  unfortunately  broken  with  the  summit  of  the  gibl>ou8 
crest.   The  test  is  very  thin,  and  covered  with  small  homogeneous 
tubercles,  which  are  larger,  more  numerous,  but  less  regular  on 
the  base  than  on  the  dorsal  surface ;  they  are  all  surrounded  by 
a  very  apparent  circular  depression. 
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Affinities  and  differences, — In  its  general  outline  H,  gibbervlus 
reeembles  the  young  of  H.  agariciformis,  but  its  anterior  gibbous 
crest  distinguishes  it  at  a  glance  from  that  species,  and  I  know 
of  no  other  form  for  which  it  could  be  mistaken. 

Locality  and  stratiffraphical  range, — This  is  a  rare  Urchin :  I 
know  only  four  British  specimens,  the  best  of  which,  from  the 
cabinet  of  W.  Walton,  Esq.,  of  Bath,  has  served  for  the  foregoing 
description,  and  to  whom  I  beg  to  record  my  thanks  for  his 
courtesy  in  forwarding  it.  This  Urchin  was  collected  by  that 
gentleman  from  the  Inferior  Oolite  in  the  parish  of  Charlcomb 
near  Bath,  from  whence  three  of  the  four  specimens  were  ob- 
tained ;  the  fourth  was  found  in  the  Inferior  Oolite  of  Dorset- 
shire, and  is  in  the  Museum  of  Practical  Greology. 

History, — First  figured  and  described  by  M.  Agassiz,  who 
only  knew  of  two  specimens  from  the  Inferior  Oolite  of  Switzer- 
land ;  afterwards  by  M.  Desor  in  his  valuable  monognq)h  on  the 
Galerites,  and  now  described  as  a  British  fossil  for  the  first  time*. 

Genus  Dysaster,  Agassiz. 

Test  ovate  or  subdiscoidal ;  ambulacra  simple,  continuous  and 
radiant ;  the  posterior  pair  separated  from  the  others,  and  con- 
verging to  form  a  summit  at  some  distance  behind  that  formed 
at  the  apical  disc  by  the  antero-lateral  pair  and  anterior  single 
ambulacrum  which  gives  value  to  the  name  Dysaster,  Upper 
surface  of  the  test  smooth  and  convex,  under  surfece  much  undu- 
lated from  the  convexity  of  the  interambulacra  and  the  straight- 
ness  of  the  ambujacra.  Tubercles  small,  mammillated  and  per- 
forate, and  surrounded  by  a  circular  depression ;  apical  disc  situ- 
ated at  the  junction  of  the  three  anterior  ambulacra,  and  formed 
of  four  perforated  ovarial  plates  which  are  intimately  soldered 

*  After  the  first  part  of  this  paper  was  printed,  I  met  with  a  specimen  of 
Hyhoclypus  caudatus  with  the  apical  disc  preserved  in  situ,  which  I  regret 
was  not  found  before  the  plate  containing  the  details  of  the  anatomy  of 
that  species  was  completed.  The  disc  is  formed  of  two  small  anterior  ovarial 
plates,  the  right  plate  supporting  the  madreporiform  body,  and  two  larger 

Posterior  ovfmal  plates ;  oetween  them  and  occupying  the  centre  of  the 
isc  are  four  small  rhomboidal  plates,  which  probobly  represent  the  single 
ovarial  plate  composed  of  two  valves,  and  the  two  posterior  ocular  platos 
displaced  from  their  normal  position  in  consequence  of  the  posterior  pair 
of  ambulacra  terminating  in  tnis  genus  at  a  short  distance  behmd  the  apical 
di^! ;  at  the  summits  of  the  single  and  anterior  pair  of  ambuladra  are  three 
small  ocular  plates  with  distinct  eye-holes ;  the  posterior  ambulacra  have  no 
ocular  plates  at  their  summits ;  these  elements  according  to  my  view  are 
transposed  to  the  centre  of  the  disc  to  give  greater  expansion  to  the  struc- 
ture m  this  rcffion. 

Pygaster  Morrisii  I  have  dedicated  to  my  friend  John  Morris,  Esq., 
one  of  the  learned  authors  of  a  Monograph  of  the  MoUnsca  of  the  Great 
Oolite. 
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to  the  adjoining  portion  of  the  test^  and  having  the  madrepori- 
form  body  on  tiie  surface  of  the  right  anterior  plate ;  there  are 
three  ocmar  plates  at  the  summits  of  the  ambulacra  with  small 
eyeholes  in  depressionfi  thereof;  base  concave  and  much  xmdu- 
lated;  mouth  excentral^  simple  and  pentagonal,  situated  near  the 
anterior  border ;  anus  oblong  or  pyriform,  marginal  or  submar- 
ghud,  situated  at  the  posterior  surface,  and  sometimes  encircled 
by  the  postero-lateral  ambulacra. 

Dysasier  ringens,  Agassiz. 

Syn.  Dysdster  ringens,  Agassiz,  Echio.  Foss.  Suisse,  Part  1.  p.  5. 
tab.  1.  fig.  7-11 ;  A^ss.  Cat.  Syst.  p.  3;  Desor,  Monograph 
des  Dysaster,  p.  24.  tab.  1.  fig.  13-17;  Cotteau,  Etudes  des 
Echin.  Foss.  p.  46.  tab.  2.  fig.  10-13  ;  Agassiz  and  Desor,  Ca- 
talog. raisonn4  A.  S.  N.  tome  viii.  p.  33 ;  Forbes,  Mem.  Geol. 
Surv.  Decade  iii.  pi.  9. 

CoUyrites  ringensy  Desmoulins,  3rd  M^.  sur  les  Echin.  p.  368. 

Dysaster  Eudesti,  Agassiz,  Cat.  Syst.  p.  3 ;  Desor,  Monogr.  des  Dys- 
aster, p.  1^.  t.  1.  fig.  5-12. 

Dysaster  subringens,  M*Coy,  Annals  Nat.  Hist.  2nd  Series,  vol.  ii. 
p.  415. 

Test  suborbicular  or  subpentagonal,  rounded  anteriorly,  rostrated 
posteriorly ;  dorsal  surface  convex  and  depressed ;  sides  tumid ; 
vertex  nearly  central ;  ambulacra  widely  disjoined,  posterior 
pair  forming  an  arch  above  the  anal  opening ;  anus  pyriform, 
marginal,  and  situated  in  a  terminal  sulcus;  base  concave, 
much  undulated ;  interambulacra  tumid,  the  single  posterior 
area  very  prominent  and  much  deflected ;  mouth  small,  sub- 
central  and  subpentagonal. 

Height  /q  ths  of  an  inch,  antero-posterior  diameter  1  inch  and 
y'ljth,  transverse  diameter  1  inch.  As  this  Urchin  presents  very 
variable  proportions,  we  subjoin  the  following  table  of  the  di- 
mensions of  eight  specimens  from  the  Bridport  Oolite  by  Pro- 
fessor Forbes*  in  inches  and  twelfths  : — 


Length  .... 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

lA 

liV 

oi-^  OtV 

OiJ   Oft 

m 

Oil 

Breadth 

I 

iiV 

OH  Oft 

Oft 

Oft 

0>f 

Oil 

Thicktiess  .. 

OA 

OA 

Oft 

Oft 

Oft 

Oft  1  Oft 

Oft 

Description, — The  preceding  table  of  dimensions  shows  how 
much  the  general  outline  of  Z>.  ringens  varies,  being  nearly  orbi- 


*  Memoirt  Geol.  Survey,  Decade  iii.  pi.  9. 
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cular,  subpentagonal  or  oblong,  with  almost  every  intermediate 
form  blending  the  two  extremes  in  different  individuals;  the  dorsal 
surface  is  uniformly  smooth  and  convex,  elevated  posteriorly, 
gently  declined  anteriorly,  and  more  or  less  d^ressed,  the  vertex 
being  situated  in  genend  nearer  the  posterior  than  the  anterior 
border ;  the  sides  are  tumid,  the  anterior  part  is  flattened,  and 
the  posterior  is  produced ;  the  antero-lateral  region  is  narrower 
than  the  posterolateral;  the  prominence  of  the  interambulacra 
in  some  individuals  produces  the  subpentagonal  varieties.  The 
ventral  surface  is  very  unequal,  the  convexity  of  the  interambu- 
lacra amounting  to  nodulose  eminences ;  the  posterior  single  area 
in  particular  is  very  gibbous,  prominent,  and  much  deflected ;  its 
posterior  surface  is  truncated  and  channelled  to  form  the  anal 
valley,  which  is  bounded  by  two  ridges,  commencing  at  the 
apices  of  the  posterior  ambulacra,  and  passing  down^mrds  and 
outwards  towards  the  base,  where  they  may  be  traced  on  the 
summit  of  the  gibbous  area  as  far  as  the  mouth ;  in  the  upp^ 
part  of  the  marginal  valley  and  nearly  on  a  level  with  the  dorsal 
surface  the  anal  opening  is  situated,  having  a  pyriform  shape, 
with  the  apex  directed  upwards.  The  ambulacra  are  of  unequal 
width,  the  posterior  pair  being  the  widest ;  the  anterior  arese  are 
about  the  same  width ;  the  single  ambulacrum  is  gently  sinuous, 
the  antero-laterak  curve  gracefully  towards  each  other,  and  the 
three  arese  converge  at  the  apical  disc  near  the  centre  of  the 
dorsal  sui*face ;  the  posterior  pair  are  somewhat  wider  than  the 
others,  they  curve  gracefully  round  the  single  interambulacrum, 
form  an  arch  over  its  produced  and  truncated  border,  and  con- 
verge above  the  anal  opening;  the  ambulacra  are  all  complete, 
and  pass  continuously  from  the  mouth  to  the  two  dorsal  sum- 
mits ;  they  are  formed  of  pairs  of  small  plates,  about  one-fourth 
the  depth  of  the  interambulacral  plates,  each  plate  being  perfo- 
rated at  its  outer  side  with  two  small  pores ;  the  ambulacra  be- 
come wider  about  the  mouth,  and  the  pores  increase  in  number, 
forming  three  oblique  series  of  three  pairs  in  each.  The  inter- 
ambulacra are  of  unequal  width ;  on  the  dorsal  surface  they  are 
on  a  level  with  the  ambulacra,  but  on  the  ventral  sur&ce  they 
form  nodulose  eminences  between  them— so  much  so,  that  the 
ventral  is  as  remarkable  for  its  undulations  as  the  dorsal  is  for 
the  smoothness  of  its  surface ;  the  single  interambulacrum  being 
prominent  and  gibbous  superiorly,  posteriorly  and  inferiorly,  but 
especially  so  in  the  latter  region.  The  apical  disc  is  a  very  cu- 
rious structure,  and  is  formed  of  two  pairs  of  perforated  ovarial 
plates,  disposed  in  pairs,  at  some  distance  apart,  and  separated 
by  three  largely  developed  ocular  plates  which  extend  into  the 
centre  of  the  disc ;  the  anterior  pair  of  ovarials  are  of  an  irre- 
gular form,  and  separate  the  single  ambulacrum  from  the  antero- 
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lateral  ambulacra ;  on  the  surface  of  the  right  plate  is  placed  the 
madreporifbrm  body ;  behind  and  between  them  is  a  small  dia- 
mond-shaped plate  occupying  the  median  line,  its  anterior  angle 
uniting  with  the  apex  of  the  single  ambulacrum^  and  its  poste- 
rior border  with  the  anterior  ovarials ;  behind  these  are  two  rhom- 
boidal-shaped  plates,  which  articulate  before  with  the  anterior 
ovarials,  laterally  with  the  apices  of  the  antero-Iateral  ambulacra, 
and  behind  with  the  posterior  pair  of  ovarial  plates ;  neai*  the 
points  of  junction  of  these  plates  with  the  ambulacra,  the  small 
eyeholes  are  situated ;  behind  the  rhomboidal  ocular  plates,  the 
small  oblong  posterior  ovarial  plates  are  situated.  I  can  detect 
no  ocular  plates  at  the  summits  of  the  posterior  ambulacra ;  a 
fiict,  which  in  some  measure  serves  to  account  for  the  concentra- 
tion of  the  formative  power  on  the  three  anterior  ocular  plates 
which  exhibit  such  a  disproportionate  development  in  the  apical 
disc  of  Dysaster.  As  this  structure  has  not  been  accurately  de- 
scribed by  former  observers,  I  have  taken  advantage  of  the  cir- 
cumstance of  having  before  me  a  specimen  most  favourable  for 
this  purpose,  and  which  I  have  carefully  examined  with  the  mi- 
croscope under  an  inch  object-glass. 

The  mouth  is  more  or  less  subcentral,  and  lodged  in  a  conca- 
vity; it  is  of  a  pentagonal  form,  and  is  about  one-eighth  of  the 
length  of  the  shell.  The  surface  of  the  test  is  covered  with  small 
tubercles  having  punctated  summits,  and  surrounded  by  a  cir- 
cular depression ;  they  are  larger  on  the  ventral  than  on  the 
dorsal  surface,  but  are  microscopic  on  both,  and  the  intermediate 
surface  of  the  plates  is  minutely  granulated. 

Affinities  and  differences, — Many  of  our  specimens  of  this 
Urchin  agree  with  the  figures  of  D.  Eudesii  in  M.  Desor's  mo- 
nograph, whilst  others  have  the  depressed  dorsal  surface  and 
angular  outline  of  D.  ringens,  and  as  we  have  a  series  of  inter- 
mediate forms  connecting  the  extremes,  it  is  probable  that  the 
former  may  only  be  a  variety  of  the  latter  species.  On  this  sub- 
ject M.  Cotteau*  observes,  that  he  collected  with  M.  Moreau, 
from  the  '*  Oolite  ferrugineuse  "  of  Tour  du  Pre,  a  suite  of  speci- 
mens of  D.  ringens  presenting  various  degrees  of  tumidity  and 
more  or  less  circularity  of  outline,  and  among  which  were  all  the 
gradations  conducting  to  D,  Eudesii,  from  which  he  concluded 
that  the  individual  figured  in  his  monograph,  and  which  may  be 
taken  as  a  fair  representation  of  many  of  our  specimens,  is  a  ^mall 
and  more  elongated  variety  of  D,  ringens.  This  conclusion,  ac- 
cording to  Prof.  Forbest>  is  in  accordance  with  the  experience  of 
the  oflScers  of  the  Geological  Survey. 


*  Etudes  deg  Echinides  Fobs.  p.  48. 
t  Mem.  Geol.  Surv.  Decade  iii.  pi.  9. 
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Locality  and  atratigraphical  range, — Dysaster  ringens  var.  Bm- 
desii  has  been  collected  in  the  sands  of  the  Inferior  Oolite  in 
Somerset  and  Dorset.  Our  specimens  are  from  between  Sher- 
borne and  Yeovil^  Barton-Bradstock,  Bridport,  and  Chideock 
Hill.  On  the  continent  it  has  been  found  in  the  ^^  Mames  V^- 
liermes  '*  of  the  Jura  by  Agassiz^  in  the  ferruginous  Oolite  of 
Normandy  by  Deslongchamps^  and  in  the  same  stratum  at  Tour 
du  Tri  by  Cotteau.  Prof.  M'Coy  states  that  it  is  not  uncommon 
in  the  Inferior  Oolite  of  Leckhampton ;  but  this  is  a  mistake^  as 
it  is  not  within  the  experience  of  any  of  the  local  collectors,  that 
a  Dysaster  was  ever  found  in  that  locality ;  it  is  said  however  to 
occur  in  the  Combrash  near  Cirencester,  but  we  have  not  seen  the 
specimens. 

History* — Dysaster  ringens  was  recorded  for  the  first  time  by 
Agassiz  in  his  *  Prodrome*/  and  has  been  successively  figured 
and  described  in  his  '  Echin.  Foss./  by  M.  Deeor  in  his  *  Monogr. 
des  Dysaster/  by  Prof.  Forbes  in  his  *  Memoirs  of  the  Geological 
Survey/  by  M.  Cotteau  in  his  '  Etudes  des  Echinides/  and  was 
mentioned  by  Desmouhns  under  the  name  of  Collyrites  ringens. 

Dysaster  bicordatus,  Desor. 

Syn.  Dysaster  bicordatus,  Desor,  Monogr.  des  Dysaster,  p.  9.  tab.  2. 

fig.  1-4  ;  Agassiz  and  Desor,  Cat.  raisonn^  des  Echin.,  A.  S.  N. 

tom.  viii.  p.  31. 
Dysaster  symtnetriats,  M'Coy,  Annab  of  Nat.  Hist.  vol.  ii.  p.  414, 

2nd  Series. 
Robinaldintts,  Cotteau,  Etudes  des  Echinides,  p.  75.  tab.  7. 

fig.  1,  5. 

Test  thin,  oval,  anterior  and  posterior  borders  nearly  uniform  in 
convexity ;  sides  tumid ;  dorsal  surface  convex,  sometimes  flat- 
tened ;  vertex  excentral,  situated  near  the  anterior  third ;  anus 
supra-marginal,  postero-lateral  ambulacra  forming  an  arch 
over  the  anal  opening;  base  convex,  without  undulations; 
mouth-opening  small,  situated  at  about  the  junction  of  the 
anterior  with  the  middle  third  of  the  base. 

Height  at  vertex  ^^ths  of  an  inch,  antero-posterior  diameter 
1  inch,  transverse  diameter  y^ths  of  an  inch. 

Description. — The  regular  oval  outline  of  this  Dysaster  forms 
a  contrast  to  the  orbicular  and  subpentagonal  figure  of  D.  ringens 
var.  Eudesii ;  the  sides  are  tumid,  the  dorsal  and  basal  sm'foces 
are  smooth  and  convex,  and  the  test  has  a  uniformly  gibbous 
appearance ;  the  ambulacra  are  all  complete,  passing  from  the 
mouth  to  their  terminations  on  the  dorsal  surface  without  inter- 

*  M^m.  de  la  Soc.  d'Uist.  nat.  de  Neucb&tel. 
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n^tion^  and  both  on  the  dorsal  and  ventral  surfaces  being  on  a 
level  with  the  interambulacral  areae ;  the  three  anterior  ambu- 
lacra converge  about  the  anterior  third  of  the  back ;  the  apex  of 
the  single  anterior  area  is  separated  from  those  of  the  antero- 
laterals by  the  anterior  pair  of  ovarial  plates ;  the  single  ambu- 
lacrum is  the  narrowest,  and  the  postero-lateral  ambulacra  are 
the  widest;  the  anterior  border  is  slightly  flattened,  and  in  the 
centre  of  this  space  the  single  ambulacrum  passes  in  a  straight 
hne  from  the  vertex  to  the  mouth ;  at  the  apex  of  this  area  there 
is  a  small  prominent  subtriangular  eminence  which  forms  the 
highest  point  of  the  test,  so  that  in  this  species  the  vertex  is 
situated  at  the  anterior  third  of  the  back,  whilst  in  D.  ringens  it 
is  in  the  posterior  third;  the  antero-lateral  ambulacra  curve 
gently  upwards,  backwards  and  forwai'ds  from  the  mouth  to  the 
apical  disc,  forming  thereby  a  gently  undulated  line;  the  pos- 
tero-lateral ambulacra  take  a  long  sinuous  course  from  the 
mouth,  passing  backwards,  outwards  and  upwards  over  the  pos- 
terior border,  and  converging  near  the  median  line  above  the 
anal  opening,  over  which  they  form  an  arch ;  the  apices  of  the 
postero-lateral  ambulacra  converge  on  the  back  at  the  distance 
of  f^ths  of  an  inch  behind  the  antero-lateral  ambulacra;  the 
pores  are  placed  in  oblique  pairs,  and  are  very  distinct  on  the 
sides  and  back,  but  on  the  ventral  surface  they  are  small  and 
very  indistinct ;  in  the  specimens  before  me  the  interambulacral 
plates  are  large  and  bent,  each  forming  a  double  inclined  plane ; 
the  arese  are  uniformly  smooth  and  gibbous,  the  single  interam- 
bulacrum  is  obliquely  bevelled  and  slightly  flattened,  and  at  the 
extreme  upper  part  of  this  area,  nearly  on  a  level  with  the  dorsal 
surface,  the  anus  is  lodged ;  the  opening  has  a  pyriform  shape 
with  the  apex  directed  upwards,  from  its  lateral  wails  two  obtuse 
ridges  pass  downwards  and  outwards ;  the  basal  portion  of  this 
area  is  a  little  more  gibbous  and  produced  than  the  other  area. 
The  ventral  surface  is  convex  with  scarcely  any  undulation,  an- 
teriorly there  is  a  slight  concavity,  and  posteriorly  an  increased 
convexity  occasioned  by  the  gibbosity  of  the  single  interambu- 
lacrum ;  the  mouth  is  lodged  in  a  slight  depression,  the  opening 
is  small  and  subpentagonal,  and  is  situated  about  the  anterior 
fourth  part  of  the  antero-posterior  diameter  of  the  test ;  the  exact 
relative  situation  of  this  aperture  appears  to  vary  in  the  difierent 
individuals  I  have  measured.  The  apical  disc  is  situated  behind 
the  subtriangular  apical  eminence,  and  therefore  occupies  the 
anterior  third  of  the  back;  it  has  a  lengthened  rhomboidal  figure 
and  is  formed  very  much  like  the  disc  in  D.  ringens,  of  which 
we  have  already  given  a  detailed  description ;  the  fom*  perforated 
ovarial  plates  and  the  three  large  curiously  implanted  oculai* 
plates  are  seen  very  distinctly  in  the  specimen  before  me ;  the 
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right  ovarial  plate  supports  the  madreporiform  body.  The  ele- 
ments of  the  disc  are  in  general  so  entirely  united  with  the  ad- 
joining pieces  of  the  shell,  that  it  is  only  in  weathered  specimens, 
or  in  those  where  the  test  has  passed  into  the  condition  of  calca- 
reous spar,  that  we  can  distinguish  the  separate  pieces  of  which 
it  is  formed.  The  surface  of  the  shell  is  covered  with  small 
tubercles  surrounded  by  circular  depressions,  between  which 
numerous  microscopic  granules  are  scattered;  the  spines  are 
unknown. 

Affinities  and  differences, — In  its  general  outline  D.  bicordattis 
resembles  D.  ringens^  but  is  distinguished  from  it  by  the  follow- 
ing characters  :  in  D.  bicordatus  the  highest  point  of  the  back  is 
near  the  anterior  third,  whilst  in  D.  ringens  it  is  at  the  posterior 
third ;  in  D.  bicordatus  the  ventral  surface  is  nearly  uniformly 
convex,  in  D,  ringens  it  is  very  much  undulated ;  in  D.  bicordatus 
the  apical  disc  is  situated  near  the  anterior  third  of  the  dorsal  sur- 
face, whilst  in  D.  ringens  it  is  nearly  central ;  the  single  inter- 
ambulacrum  is  not  so  much  developed,  the  anal  opening  is 
larger  and  higher  up,  and  the  anal  valley  is  more  rudimentary  in 
2>.  bicordatus  than  in  D,  ringens.  By  its  height  and  dimensions 
and  the  disposition  of  the  ambulacra,  and  the  high  position  of 
the  anus  and  rudimentary  valley,  D.  bicordatus  closely  resembles 
D.  Robinaldinus.  M.  Cotteau  however  thinks  it  is  distinct ;  but 
we  have  before  us  specimens  from  the  Inferior  Oolite  so  closely 
resembling  the  figure  given  by  him  in  his  '  Etudes  des  Echinides,' 
that  we  suspect  Cotteau's  species  to  be  a  variety  of  D.  bicordatus. 
We  have  before  remarked,  that  in  our  opinion  a  greater  or  less 
elevation  of  the  dorsal  surface  or  a  flattening  of  the  borders  of  the 
test  do  not  per  se  constitute  specific  characters ;  for  this  reason  we 
consider  D.  symmetricus  as  only  an  oval  variety  of  D.  bicordatus. 

Locality  and  stratigraphical  range. — This  species  has  been  col- 
lected with  D.  ringens  by  the  officers  of  the  Geological  Survey 
from  the  sands  of  the  Inferior  Oolite  of  Dorsetshire.  I  have 
never  had  the  good  fortune  to  find  it  in  the  same  stratum  in 
Gloucestershire ;  it  may  however  occur  at  Frocester  and  Wootton- 
under-Edge,  where  the  sands  of  the  Inferior  Oolite  attain  a  great 
development. 

History. — First  figured  and  described  by  Desor  in  his '  Monogr. 
des  Dysaster,^  afterwards  by  Cotteau  under  the  name  D.  Robi- 
naldinus in  his  'Etudes  des  Echinides  Fossiles,*  and  described 
under  the  name  D.  symmetricus  by  Prof.  M'Coy ;  recorded  as  oc- 
curring in  abundance  in  the  Inferior  Oolites  of  Dorsetshire  by  the 
officers  of  the  (Jeological  Survey. 
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Dysaster  ovalis,  Agass. 

Syn.  Bysiuter  ovalis,  Agassiz,  Cat.  Syst.  3 ;  Desor,  Monogr.  des 
Dysaster,  p.  15.  tab.  3.  fig.  21-23;  Agassiz  and  Desor's  Catar 
logue  raisonn^  des  Echinides,  A.  S.  N.  torn.  viii.  p.  32. 

Spatangus  ovalis,  Parkinson,  Org.  Rem.  vol.  ill.  tab.  3.  fig.  3 ;  Phil- 
lips, Geol.  of  Yorksh.  vol.  i.  p.  127.  tab.  4.  fig.  23  ;  Young  and 
Bird,  Geol.  of  York.  pi.  6.  fig.  9. 

Yar.  A.  Dy8asterproj)inquus,A&LS8.'Echm.  Foss.  Suisse,  i.  p. 2.  tab.  I. 
fig.  1-3 ;  Desor,  Monogr.  cfes  Disaster,  p.  14.  tab.  3.  ng.  24-26  ; 
Agassiz  and  Desor's  Catalogue  raisonn^  des  Echinides,  p.  32. 

Var.  B.  Dysaster  truncattts,  Dubois, Voy.  au  Cauc.  (Ser.Geol.)  tab.  1 . 
fig.  1 ;  Desor,  Monogr.  des  Dysaster,  p.  17.  tab.  13,  des  Galerites, 
fig.B-1 1 ;  Agassiz  and  Desor,  Cat.  nosonnd  des  Echinides,  p.  32. 

Var.  nu^or.  Height  ^§tha  of  an  inch,  antero-posterior  dia- 
meter 1  inch  and  j%ths,  transverse  diameter  1  inch  and  f^^ths. 

Var.  minor.  Height  y^ths  of  an  inch,  antero-posterior  dia- 
meter 1  inch  and  i^ths,  transverse  diameter  ^^ths  of  an  inch. 

Description. — The  general  outline  of  this  Dysaster  is  oval,  the 
anterior  border  however  forms  the  segment  of  a  larger  circle 
than  the  posterior  border,  which  is  produced  and  truncated ;  the 
upper  surface  is  uniformly  convex,  the  sides  are  tumid,  and  the 
base  is  flat ;  the  ambulacral  arese  are  relatively  wide,  the  anterior 
single  ambulacrum  and  the  antero-lateral  ambulacral  arese  con- 
verge at  the  apical  disc,  near  the  centre  of  the  back ;  the  single 
area  descends  in  a  depression  which  grooves  the  anterior  border 
of  the  test,  and  the  base  thereof  as  far  as  the  mouth ;  the  antero- 
lateral ambulacra  are  gently  sinuous,  and  form  graceful  curves 
over  the  sides  of  the  shell,  having  their  apices  separated  from 
that  of  the  single  area  by  the  anterior  pair  of  ovarial  plates ;  the 

Estero-lateral  ambulacra  are  relatively  wider  than  the  antero- 
lerals,  they  take  a  straight  direction  at  the  base,  are  sUghtly 
sdnuous  on  the  sides,  and  converge  at  about  the  posterior  third 
of  the  back,  at  a  point  about  midway  between  the  apical  disc  and 
the  anal  opening.  The  interambulacral  arese  are  formed  of  large 
plates,  the  single  area  is  produced  and  sometimes  truncated,  and 
the  anal  opening  is  situated  at  the  superior  part  of  the  posterior 
border  between  the  point  of  convergence  of  the  postero-lateral 
ambulacra  and  the  basal  angle. 

The  mouth-opening  is  excentral  and  lodged  in  a  depression 
near  the  anterior  border,  about  the  anterior  fourth  of  the  base ; 
the  surface  of  the  shell  is  covered  with  small  tubercles,  very  uni- 
form in  size  on  the  different  parts  thereof;  the  interambulacral 
plates  are  convex  inferiorly  and  concave  superiorly,  whilst  the 
ambulacral  plates  are  united  together  by  straight  sutui-es ;  the 
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pores  are  small  and  distinct^  and  more  numerous  in  the  avenues 
than  in  the  preceding  species ;  the  apical  disc  is  formed  of  four 
ovarial  plates  and  three  large  ocular  plates^  the  mode  of  arrange- 
ment appearing  to  resemble  that  described  in  2>.  ringens,  but  we 
cannot  state  precisely  their  structure  from  the  condition  of  the 
test. 

M.  Cotteau  observes  that  D.  ovalis  has  been  collected  in  the 
two  divisions  of  the  Oxfordian  stage  (departement  de  FYonne), 
and  in  each  it  presents  a  distinct  variety.  In  the  ferruginous 
beds  which  repose  upon  the  upper  lavers  of  the  Bathonian  stage 
it  is  of  small  size^  and  is  flattened  before^  contracted  behind,  and 
almost  flat  above ;  in  the  Oxfordian  limestones  or  upper  division 
of  this  stage  it  is  much  larger  in  size^  of  a  regular  oval  form^ 
with  more  tumid  sides  :  both  of  these  varieties  are  figured  in  his 
work*. 

Affinities  and  differences, — ^Adopting  as  we  do  the  careful  ob- 
servations made  by  Agassiz  and  Desor  on  this  species^  who  r^ard 
D.  propinqms  and  D.  truncatus  as  varieties  of  D.  ovalis,  these 
forms  are  readily  distinguished  from  their  congeners  by  the 
uniformly  tumid  oval  form  of  the  test.  The  large  variety  of 
D.  ovalis  however  much  resembles  D.  analis,  but  the  former  is 
distinguished  from  the  latter  species  by  the  structure  of  the  am- 
bulacra ;  in  D.  cmalis  the  postero-lateral  are»  convCTge  imme- 
diately above  the  anal  openings  whilst  in  D.  ovalis  their  point  of 
convergence  is  at  some  distance  before  that  opening. 

Locality  and  stratigraphical  range, — ^This  species  was  obtained 
by  the  Rev.  Mr.  Young  t  and  by  Mr.  Phillips  f  from  the  calca- 
reous grit,  and  by  the  latter  from  the  Coralline  Oolite  and  Kel- 
loway  rock  of  Yorkshire.  Its  foreign  distribution,  according  to 
Agassiz  and  Desor's  Catalogue  §,  is  from  the  '^  Argovien  du  Frin- 
geli,  Liesberg,  Largue,  Walen,  D^Elemont,  Purrentruy,  Palins, 
Mont  Braille,  near  Besan9on.''  It  has  been  collected  from  the 
two  divisions  of  the  Oxfordian  stage  by  M.  Bashier,  from  the  fer- 
ruginous beds  at  Gigny,  and  from  the  calcareous  beds  at  Villiers- 
les-Hauts,  departement  de  PYonne||. 

History. — Our  table  of  synonyms,  to  which  we  refer,  gives  the 
history  of  this  species ;  it  has  been  figured  as  a  British  Urchin 
by  Parkinson,  Young  and  Bird,  and  Phillips,  in  their  respective 
works,  but  in  all  so  badly  that  their  figures  are  worthless ;  Agassiz 


*  Etudes  des  £climides,  p.  87. 

t  Geological  Survey  of  the  Yorkshire  Coast,  p.  216. 

X  Geology  of  Yorkshire,  p.  134. 

§  Annales  des  Sciences  Naturelles,  torn.  viii.  p.  32. 

II  Cotteau,  Echin.  Foss.  p.  87. 
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hatt  given  beautiful  drawings  of  the  Swiss  variety^  and  Cotteau 
indifferent  ones  of  the  larger  and  smaller  varieties  occurring  in 
France. 

Dysaster  anaUs,  Agass. 

Syn.  Bysaster  analis,  Agass.  Prodrome  Mem.  Neuch.  vol.  i. 
CoUyrites  analis,  Desmuulins,  Tab.  Sjnop.  p.  368.  no.  14. 
Disaster  analis,  Agass.  Echin.  Suisse,  i.  p.  6.  tab.  1.  fig.  12-14; 

Gressly,  Jur.  Sol.  p.  76  ;  Desor,  Monogr.  des  Disaster,  p.  10. 

tab.  2.  fig.  8-10  ;  Agassiz  and  Desor,  Cat.  raisonn^  des  Echi- 

nides,  p.  32. 

Test  suborbicular,  inclining  to  oval,  more  or  less  depressed,  round 
and  inflated  anteriorly,  slightly  contracted  posteriorly ;  dorsal 
surface  convex,  more  dechned  from  the  vertex  to  the  anus  than 
from  the  vertex  to  the  anterior  border ;  anterior  half  forming 
the  segment  of  a  larger  circle  than  the  posterior  half  ;*  vertex 
excentral;  apical  disc  nearly  central,  at  which  the  single 
ambulacrum  and  the  antero-lateral  ambulacra  converge ;  the 
postero-lateral  ambulacra  meet  at  the  distance  of  -/^ths  of  an 
inch  behind  the  antero-laterals ;  anus  nearly  circular  and  pro- 
minent, situated  in  the  middle  of  the  posterior  border  about 
midway  between  the  ambulacral  arch  and  the  basal  angle; 
ventral  surface  flat,  without  undulations;  mouth  circdar, 
situated  in  a  depression  about  the  junction  of  the  anterior 
with  the  middle  third  of  the  ventral  diameter ;  sides  convex, 
suddenly  declining  from  a  slight  median  elevation. 

Height  1  inch,  antero-posterior  diameter  1  inch  and  -j^ths, 
transverse  diameter  1  inch  uid  /^ths. 

Description. — The  nearly  ovato-orbicular  circumference  and 
depression  of  the  dorsal  simace,  which  is  not  uniformly  convex, 
with  the  flatness  of  the  ventral  surface,  form  a  group  of  characters 
by  which  this  Dysaster  is  distinguished  from  its  congeners.  The 
anterior  half  of  the  body  is  fiiller  and  more  developed,  and  forms 
the  segment  of  a  larger  circle  than  the  posterior  half. 

The  single  ambulacrum,  which  is  lodged  in  a  slight  depression 
on  the  anterior  border,  is  wider  than  the  others;  the  antero- 
lateral ambulacra  form  graceful  curves  on  the  anterior  sides  of 
the  shell,  and  with  the  single  ambulacrum-converge  at  the  apical 
disc ;  the  postero-lateral  ambulacra  are  situated  very  far  back, 
and  occupy  the  posterior  sixth  of  the  antero-posterior  diameter 
of  the  test;  they  converge  at  some  distance  above  the  anus 
at  a  point  situated  -^^ths  of  an  inch  behind  the  apical  disc ;  a 
very  lai^e  intermediate  space  is  thereby  formed  for  the  develop- 
ment of  the  posterior  pair  of  interambulacra,  the  converging 
point  of  the  antero-lateral  and  postero-lateral  ambulacra  being 
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proportionally  further  removed  in  this  species  than  in  its  conge- 
ners. The  interambulacral  arese  are  of  unequal  width,  the  an- 
terior pair  are  the  narrowest,  the  posterior  pair  are  the  widest, 
and  the  single  interambulacrum  is  of  intermediate  dimensions ; 
the  anterior  pair  are  convex  and  prominent,  and  give  the  front  of 
the  shell  an  inflated  appearance;  the  posterior  pair  gradually 
decline  towards  the  anus  and  the  lateral  borders,  and  form  a 
broad  saddle  which  extends  across  the  back  and  sides  of  the 
test.  The  single  interambulacrum  is  small,  and  destitute  of  the 
basal  development  so  characteristic  of  the  analogous  area  in 
D.  ringena  and  D.  bicordatus. 

The  dorsal  surface  is  not  uniformly  convex  ;  the  anterior  half 
is  rounder  and  more  inflated  than  the  posterior  half;  the  latter  is 
more  depressed  on  the  back  and  more  contracted  on  the  sides 
than  the  anterior  half,  and  forms  the  segment  of  a  much  smaller 
circle  than  it ;  the  vertex  is  excentral  and  situated  nearer  the  an- 
terior than  the  posterior  border,  corresponding  to  about  the  apex 
of  the  single  ambulacrum ;  the  apical  disc  is  nearly  central,  but 
its  structure  is  not  preserved  in  the  specimen  before  me ;  accord- 
ing to  Agassiz,  the  holes  in  the  four  ovarial  plates  are  very  small, 
and  their  position  is  not  regular ;  in  general,  the  one  correspond- 
ing to  the  right  posterior  interambulacral  area  is  behind  that  of 
the  left  side. 

The  anal  opening  is  situated  in  the  posterior  border  about  mid- 
way between  the  arch  formed  by  the  postero-lateral  ambulacra 
ana  the  angle  of  the  shell ;  the  aperture  is  large,  prominent,  and 
of  an  elliptical  or  nearly  circular  form ;  the  ventral  surface  is 
flat,  and  in  this  respect  presents  a  striking  contrast  to  its  con- 
geners. In  some  of  the  best  preserved  specimens,  the  subanal 
prominence  formed  by  the  interambulacrum,  and  which  is  so 
prominent  in  D.  ringens,  is  absent  in  D.  ofialis.  The  mouth- 
opening,  of  a  circular  form,  is  situated  in  a  slight  depression 
near  the  anterior  border,  at  the  junction  of  the  anterior  with  the 
middle  third  of  the  base.  It  has  been  remarked  by  Agassiz,  who 
had  the  advantage  of  examining  a  suite  of  perfect  specimens  of 
this  species  from  the  Inferior  Oolite  of  Switzerland,  that  the  am- 
bulacral  plates  diminish  sensibly  in  depth  when  traced  from  the 
mouth  to  the  points  of  convergence  of  the  ambulacra ;  as  each 
plate  corresponds  to  a  pair  of  pores,  it  follows  that  these  are  much 
more  closely  set  together  on  the  dorsal  than  on  the  ventral  sur- 
face ;  the  interambulacral  areae  are  very  large ;  the  plates  have  a 
crescentic  form,  the  lower  border  being  convex,  and  the  upper 
border  more  or  less  concave ;  by  reason  of  the  great  distance  be- 
tween the  antero-lateral  and  postero-lateral  ambulacra,  the  plates 
forming  the  posterior  pair  of  interambulacral  areas  are  much 
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larger  on  the  dorsal  surface  of  the  shell  than  their  analogues  of 
the  anterior  interambulacra.  The  tubercles  are  very  uniformly 
distributed  upon  the  surface  of  the  test,  but  are  more  numerous 
upon  the  inferior  than  the  superior  surface.  The  epiderm  which 
covered  the  whole  presented  a  finely  granular  aspect*. 

Affinities  and  differences, — ^This  Urchin  resembles  D.  ovalis,  but 
is  distinguished  from  it  by  the  unequal  convexity  of  the  dorsal 
surface^  the  flatness  of  the  base^  and  the  greater  proportional 
distance  between  the  points  of  convergence  of  the  antero-lateral 
and  the  postero-lateral  ambulacra ;  the  form  and  structure  of  the 
areae  are  likewise  different ;  in  fact  these  characters  form  a  good 
diagnosis  between  D.  analis  and  its  congeners.  Moreover  D. 
analis  is  found  only  in  the  Inferior  Oolite^  and  D.  ovalis  is  limited 
to  the  Coralline  Oolites. 

Locality  and  stratigraphical  range. — The  imperfect  specimen 
before  me  was  obtained  from  the  ferruginous  beds  of  the  Inferior 
Oolite  at  Dundry ;  it  belongs  to  the  Bristol  Institution,  and  I 
am  indebted  to  the  kindness  of  my  friend  Mr.  Etheridge,  the 
Curator,  for  permission  to  describe  the  same.  This  species  was 
found  by  MM.  Gressly,  Hugi  and  Stromeyer  in  the  Inferior 
OoHte  of  Goldenthal  and  Fringeli  (canton  de  Soleuref),  and  in 
the  Marn.  v^sul.  (Inferior  Oolite)  of  Wallenburg,  Egg  et  Burg 
(Argovie),  le  Mont-Terrible,  Saint  Maixant,  by  Bronn,  Thur- 
mann  and  D^Orbigny  t« 

History. — Figurea  and  described  for  the  first  time  by  Agassiz 
in  his  ^  Echinodermes  Fossiles '  from  specimens  collected  in  the 
Canton  of  Soleure,  and  subsequently  by  the  authors  cited  in  our 
synonyma  of  this  species,  and  now  identified  as  a  British  Urchin 
for  the  first  time.  2>.  analis  must  be  rare,  as  the  specimen  be- 
fore me  is  the  only  one  I  have  met  with  in  all  the  collections 
I  have  examined  with  the  view  of  ascertaining  the  species  of 
Echinoderms  contained  in  our  Oolitic  system. 

2.  Group  of  Nucleolidbs  §. 

Ambulacra  petaloid;  mouth  subcentral,  margin  sometimes 
surrounded  with  prominent  lobes. 

*  Echinodermes  Foss.  de  la  Suisse,  1st  Part,  p.  7. 

t  Agass.  Echinoderm,  Foss.  p.  6. 

X  Annal.  des  Sciences  Nat.  torn.  viii.  p.  32. 

§  The  group  of  Nucleolides  comprehends  eleven  genera:  NucUolites, 
Lam. ;  Cassidulus,  Lam. ;  Catopygus,  Agass. ;  Pygaulus,  Agass.;  Archiacia, 
Afass.;  Pygorhynckus,  Aeass. ;  Py gurus,  Agass. ;  Eckinolampas,  Gray;  Am- 
bhfpygus,  Agass. ;  Conoclypeus,  Agass. ;   Asterostoma,  Agass. 
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Genus  Ni7Cleolites^  Lamarck. 

Test  oval,  cordate,  or  orbicular,  more  or  less  tumid,  sometimes 
much  depressed ;  covered  with  small  imperforate  tubercles,  sur- 
rounded by  a  circular  depression;  ambulacra  petaloid  on  the 
dorsal  surface,  forming  straight  narrow  valleys  on  the  base; 
pores  widely  separate  and  united  by  transverse  delicate  lines 
above,  and  placed  close  together  in  pairs,  which  are  more  widely 
apart  at  the  base ;  mouth-opening  subcentral,  more  or  less  pen- 
tagonal, with  or  without  marginal  folds ;  anal  opening  supra- 
marginal,  situated  in  a  valley  more  or  less  deep  formed  by  the 
single  interambulacral  area,  commencing  near  or  at  a  short  di- 
stance from  the  apical  disc ;  vertex  always  excentral ;  apical  disc 
situated  near  the  vertex,  and  formed  of  two  pairs  of  perforated 
ovarial  plates,  and  a  single  imperforate  plate  composed  of  one  or 
more  pieces,  having  the  spongy  body  attached  to  its  surface, 
and  five  small  ocular  plates  arranged  around  the  angles  of  the 
ovarials. 

Nucleolites  clumcularis^  Llhwyd. 

Syn.  Nucleolites  scutata,  Lam.  Animaux  s.  Vert,  tome  iii.  p.  36. 

Nucleolites  clunicularis,  Broun,  Lethsea  Geognost.  p.  282. 

scutatus,  Agass.  Echinoderm.  Foss.  Suisse,  t.  vii.  fig.  19-21. 

p.  45. 

depressa,  Be  Blainv.  Zoophyt.  p.  188. 

Spatangtts  depressus,  Leske,  ap.  Klem,  tab.  51.  fig.  1,  2.  p.  238. 
Clypeus  clunicularis,  Phillips,  Geol.  of  Yorksh.  Part  1.  p.  115.  pi.  7. 

fig.  2. 
EcMnites  clunicularis,  Llhwyd,  Lith.  Brit.  Iclm<^.  p.  48.  No.  988. 

Test  subquadrate  in  circumference,  anterior  border  rounded,  pos- 
terior border  bilobed ;  upper  surface  convex,  declining  abruptly 
anteriorly,  and  more  gently  posteriorly ;  vertex  excentrical,  at 
which  is  situated  the  apical  disc ;  ambulacra  narrowly  lanceo- 
late above  and  converging  below ;  anal  furrow  deep,  lanceolate, 
and  extending  to  the  posterior  border  of  the  apic^  disc ;  pos- 
terior lobes  gently  tapering,  not  tumid;  base  concave  and 
grooved  by  the  five  ambulacral  valleys ;  mouth  slightly  penta- 
gonal, and  situated  nearer  the  anterior  than  the  posterior 
border. 

Height  ^§ths  of  an  inch,  antero-posterior  diameter  1  inch  and 
-^ths,  transverse  diameter  1  inch  and  g^^iyths  (Inferior  Oolite  spe- 
cimen). 

Height  ^§ths,  antero-posterior  diameter  1  inch  and  7%ths, 
transverse  diameter  1  inch  and  j^^yth  (pyramidal  variety  from  the 
Cornbrash). 

Description, — This  Urchin  has  been  long  known  to  naturalists. 
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and  the  Hst  ci  synonyms  shows  some  ot  the  names  under  which 
it  has  been  described ;  it  presents  many  varieties  of  outline  as 
well  as  of  height^  and  these  forms  have  sometimes  been  mistaken 
for  and  described  as  distinct  species  by  different  authors,  so  that 
much  confusion  has  been  made  regarding  its  identity.  The  suite 
of  specimens  before  me,  from  the  Inferior  Oohte,  Great  Oolite, 
and  Combrash,  vary  from  a  suborbicular  to  a  nearly  quadrate 
outline,  presenting  all  the  intermediate  forms :  they  are  rounded 
anteriorly,  a  little  contracted  before,  sUghtly  swelled  out  at  the 
sides,  and  more  or  less  bilobed  posteriorlv.  The  dorsal  surface 
is  convex,  exhibiting  various  degrees  of  elevation ;  in  some  it  is 
much  depressed,  in  others  elevat^  into  a  subcorneal  form.  In  the 
ten  specimens  before  me,  there  are  not  two  that  have  the  same 
proportional  height.  The  vertex  is  almost  always  excentrical,  and 
inclined  towards  the  anterior  border,  but  the  amount  of  this  in- 
clination, like  the  height,  varies  in  different  individuals :  in  a 
beautifully  perfect  specimen  from  the  Combrash  the  vertex  is 
quite  central.  The  ambulacral  arese  have  a  petaloid  or  lanceolate 
form  with  nearly  parallel  sides,  the  single  area  and  the  anterior 
pair  are  nearly  of  the  same  length  and  width,  and  the  posterior 
pair  are  the  longest  and  widest.  The  pores  on  the  upper  two- 
thirds  of  the  dorsal  surface  are  situated  at  some  distance  apart, 
and  are  united  by  fine  sutures ;  at  the  inferior  third  of  the  area 
they  approximate  and  pass  from  thence  round  the  basal  angle  to 
the  mouth ;  on  the  under  surface  the  pores  are  very  small  and 
indistinct  and  set  widely  apart.  The  interambulacral  arese  are 
of  unequal  width,  the  posterior  pair  are  nearly  one-fourth  wider 
than  the  anterior  pair,  and  the  single  area  is  the  widest.  The 
a^ial  valley  extends  from  the  disc  to  the  basal  angle ;  it  is  of  a 
lanceolate  form  with  vertical  parallel  walls,  which  gradually  di- 
verge and  then  approximate,  and  afterwards  expand  outwards, 
forming  a  well-defined  groove ;  the  round  anal  opening  is  per- 
forated at  the  extreme  end  of  the  valley;  the  whole  surface 
of  the  test  is  covered  with  small  close-set  tubercles,  surrounded 
by  circular  depressions,  and  having  the  interspaces  minutely 
granulated ;  those  on  the  dorsal  surface  are  quite  microscopic, 
whilst  those  on  the  base  are  larger  and  better  defined.  The 
apical  disc  is  formed  of  two  pairs  of  perforated  ovarial  plates,  and 
a  single  imperforate  plate  with  a  central  element  having  a  spongy 
body  attached  to  its  surface,  around  which  the  five  ovarial  plates 
are  arranged ;  the  ocular  plates  are  lodged  at  the  apices  of  the 
ambulacra,  at  which  point  the  eyeholes  are  seen  sometimes  drilled 
in  the  border  of  the  plates,  sometimes  formed  between  the  ocular 
plates  and  the  apices  of  the  ambulacra.  The  surface  of  the  ova- 
rial and  ocular  plates  is  covered  with  microscopic  granules. 
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The  base  is  more  or  less  concave^  most  so  in  the  pyramidal 
varieties,  and  is  slightly  undulated;  the  ambulacra  radiate  in 
straight  lines  from  the  mouth,  and  the  interambulacra  form 
slightly  convex  pyramids  between  them.  The  mouth-opening  is 
excentrical  and  situated  in  a  deep  depression  nearer  the  anterior 
than  the  posterior  border. 

Affinities  and  differences. — This  species  very  much  resembles 
N,  dimidiatus,  but  is  distinguished  from  that  species  by  its  taper- 
ing posterior  lobes,  which  are  more  tumid  in  N,  dimidiatns,  by 
the  extent  of  the  anal  valley,  which  in  N.  clunicularis  exteniu 
from  the  disc  to  the  margin,  whilst  in  N,  dimidiatus  there  is  a 
smooth  portion  of  the  test  between  the  disc  and  the  commence- 
ment of  the  valley :  from  N.  orbumlaris  this  species  is  distin- 
guished by  its  subquadrate  form,  increasing  sides,  and  bilobed 
posterior  extremity ;  it  wants  likewise  the  general  tumidity  so 
characteristic  of  A^  orbicularis,  which  it  resembles  in  the  length 
of  the  anal  valley. 

Locality  and  stratigraphical  range. — We  have  collected  this 
Nucleolite  from  the  upper  ragstones  of  the  Inferior  Oolite  of 
Rodborough,  Coopers,  BirdUp,  and  Leckhampton  Hills ;  it  is  not 
however  a  common  species.  It  is  found  in  the  Great  Oolite  at 
Minchinhampton  and  Cirencester,  in  the  Cornbrash  of  Gloucester* 
shire,  Wiltshire,  Northamptonshire,  and  Yorkshire :  the  Inferior 
Oolite  specimens  are  the  most  orbicular  and  depressed,  the  Great 
Oolite  ones  are  the  smallest,  and  the  Cornbrash  are  the  most  py- 
ramidal in  form. 

Its  foreign  distribution,  according  to  Agassiz  and  Desor  *,  is 
''Oxford  d'Alen9on,  Courgains  (Sarthe),  Calc.  k  Polypiers  de 
Ranville,  Coulie.  Var.  minor.  Forest  marble  de  Chfttelcensoir./' 
Form  latiporus,  "  Cornbrash  de  Meltingen  (Cant,  de  Soleure), 
Maiche  (Doubs).  Form  gracilis,  OoL  Ferrug.  de  Diirrenast 
(Jura  Soleurois).^' 

History. — It  would  carry  us  far  beyond  our  limits  to  attempt 
to  trace  the  history  of  this  species  from  Llhwyd  to  Agassiz ;  but 
even  had  it  been  otherwise  it  would  have  been  unnecessary,  as 
this  has  been  so  ably  done  by  Professor  Forbes  in  his  '  Memoirs 
of  the  Geological  Survey,'  to  the  1st  Decade  of  which  the  readar 
is  referred  for  an  excellent  critical  examination  of  the  literature 
of  this  species ;  in  the  same  work  it  is  most  elaborately  figured 
and  correctly  described. 


*  Catalogue  raisonn^  des  Echinides :  Annales  des  Sciences  Nttnrelles, 
tome  vii.  p.  153,  3*  s^rie. 
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Nucleolites  dimidiatus,  Phillips. 

Syn.  Nueleolites  dimidiatus,  Phillips,  Geol.  of  Yorksh.  vol.  i.  pi.  3. 
fig.  16  ;  Forbes,  Memoir  of  G^l.  Survey,  Decade  3.  description 
of  pi.  9 ;  Agassiz  and  Desor,  Cat.  raisonn^  des  Echinides. 

NueUolites  paraplenus,  Agassiz,  Catalogue  Syst.  p.  4. 

Test  ovate  or  subquadrate,  compressed  at  the  sides^  rounded  an- 
teriorly, expanded  and  bilobed  posteriorly,  dorsal  surface  con- 
vex; apical  disc  central,  vertex  excentral,  anterior  and  lateral 
border  and  posterior  lobes  tumid;  ambulacra  narrow  and  lan- 
.eeolate ;  anaJ  valley  deep,  ovate  or  obtusely  lanceolate,  extend- 
ing about  two-thirds  of  the  space  between  the  border  and  the 
vertex,  and  terminating  at  a  distance  from  the  disc ;  base  con- 
cave, much  depressed  at  the  mouth-opening,  which  is  penta- 
gonal and  excentral. 

Height  Y^^thsof  an  inch,  antero-posterior  diameter  1  inch  and 
^'^ths,  transverse  diameter  1  inch  and  y;{jth. 

DescriptwTL — ^This  species  was  formerly  considered  a  variety 
of  N,  clunictdaris,  but  was  correctly  separated  from  that  form  by 
Mr.  Phillips.  It  does  not  appear  to  deviate  so  much  from  its 
typical  outline  as  that  species ;  the  greater  fullness  of  the  sides, 
the  tumidity  of  the  posterior  lobes,  and  the  shortness  of  the  anal 
valley  are  characters  which  are  very  uniformly  preserved  in  the 
individuals  now  before  me.  The  single  and  the  anterior  pair  oi 
Ambulacra  are  narrower  than  the  posterior  pair,  they  have  a  lan- 
ceolate form,  rather  obtuse  at  the  apex ;  the  pores  are  set  at  short 
distances  apart ;  on  the  dorsal  surface  they  become  approximated 
near  the  margin,  and  pass  from  thence  to  the  mouth  in  pairs,  set 
however  more  widely  apart  at  the  base.  The  interambulacra  are 
of  unequal  width,  tne  posterior  pair  are  neariy  one-third  wider 
Ann  the  anterior  pair ;  the  single  area  has  a  cordate  form  from 
the  development  of  the  posterior  lobes,  and  equals  in  width  that  of 
the  posterior  arese.  The  anal  valley  forms  one  of  the  distinctive 
characters  of  this  species ;  it  is  of  an  ovate  or  lanceolate  form 
with  a  blunt  apex,  and  in  some  individuals  it  has  the  appearance 
of  a  portion  of  the  test  having  been  drilled  out  of  the  single  area ; 
in  some  specimens  it  extends  only  half  the  distance  between  the 
margin  and  the  vertex,  whilst  in  others  it  reaches  two-thirds 
that  length,  but  in  all  the  individuals  before  me  there  is  an  \m- 
depressed  portion  of  the  test  separating  the  apical  disc  from  the 
superior  border  of  the  anus ;  inferiorly  the  valley  forms  a  consi- 
dmtble  sulcus,  which  grooves  the  centre  of  the  single  area,  divi- 
ding its  posterior  border,  and  producing  the  cordate  bilobed 
form  it  assumes;  the  surface  of  the  test  is  irregularly  covered 
with  small  tuberelRS,  which  are  of  microscopic  minuteness  above, 
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bat  are  larger  below,  and  are  surrounded  by  a  circular  depression ; 
the  vertex  is  excentral,  behind  which  the  apical  disc  is  situated ; 
it  is  nearly  central  in  some  individuals,  and  quite  so  in  others, 
and  is  formed  of  two  pairs  of  perforated  ovarial  plates,  and  a 
single  imperforate  plate ;  the  madreporiform  body  occupying  the 
centre  of  the  disc,  and  the  five  small  ocular  plates  are  seen  at  the 
apices  of  the  ambulacra.  The  base  is  more  or  less  concave^  and 
deeply  so  at  the  point  where  the  mouth-opening  is  placed ;  this 
aperture  has  a  pentagonal  form,  and  is  much  nearer  the  anterior 
than  the  posterior  border.  The  ambulacra  form  valleys  that  are 
scarcely  perceptible  in  passing  from  the  border  to  the  mouth. 

Affinities  and  differences. — ^In  its  general  outline  N.  dimidiatus 
resembles  N.  clunicularis,  but  is  distinguished  from  that  species 
by  its  ovate  anal  valley,  which  extends  only  two-thirds  of  the 
length  of  the  dorsal  surface  of  the  single  interambulacrum, 
whereas  in  N,  clunicularis  it  reaches  from  the  apical  disc  to  the 
margin;  the  tumidity  of  the  sides  and  posterior  lobes  afford 
additional  diagnostic  characters.  It  is  so  entirely  distinct  from 
the  other  Oolitic  congeneric  forms,  that  it  cannot  be  mistaken  for 
either  of  them. 

Locality  and  straiigraphical  range. — This  species  has  been  col- 
lected from  the  Coralline  Oolite  of  Calne  and  Steeple  Ashton, 
Wilts,  and  of  Malton  and  Filey  Bridge,  Yorkshire ;  it  is  found 
likewise  in  the  same  stage  in  Oxfordshire  and  near  Havre, 

History. — First  figured  as  a  species  distinct  from  N.  clunicu^ 
laris  by  Mr.  Phillips  in  his  '  (Jeology  of  Yorkshire,'  and  now  de- 
scribed in  detail  for  the  first  time. 

NucUoUtes  orbicularis,  Forbes. 

Syn.  Clypeus  orbicularis^  Phillips,  Geol.  of  Yorksh.  vol.  i.  pi.  7.  fig.  3. 
Nueleolites  orbicularis^  Forbes,  Mem.  of  Geol.  Survey,  Decade  1 .  de- 
scription of  pi.  7. 

Test  orbicular,  dorsal  surface  irregularly  convex  and  depressed ; 
sides  tumid ;  vertex  and  apical  disc  central ;  ambulacra  lanceo- 
late ;  anal  valley  narrow,  extending  from  the  disc  to  the  border ; 
posterior  lobes  obsolete;  base  flat,  slightly  concave;  mouth 
subcentral,  situated  in  a  depression. 

Height  y^^ths  of  an  inch,  antero-posterior  diameter  1  inch  and 
^^^th,  transverse  diameter  1  inch  and  /^ths.  One  large  specimen 
IS  1  j^  inch  in  diameter,  but  its  proportional  dimensions  cannot  be 
ascertained,  as  it  is  crushed. 

Description. — The  orbicular  circumference,  tumid  sides,  obso- 
lete lobes,  and  broad,  flat,  and  somewhat  irregular  dorsal  surface 
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distinguish  N.  orbicuktrie  from  its  congeners.  The  ambulacra 
are  nearly  all  of  the  same  width ;  they  have  a  more  petaloid  form 
than  in  tne  preceding  species^  in  consequence  of  the  pores  being 
set  farther  apart  and  connected  by  deeper  sulci ;  near  the  margin 
of  the  test  the  pores  become  very  small  and  approximated^  on 
the  base  they  are  very  indistinct  and  more  widely  apart^  and 
continue  so  to  the  mouth.  The  interambulacra  are  unequal,  but 
less  so  than  in  N.  cbmicularis  and  N.  dimidiatus,  and  the  single 
area  is  the  widest.  The  test  is  covered  with  microscopic  tuber- 
cles; so  minute  in  fact  are  they,  that  without  the  aid  of  a  good 
lens  the  surface  appears  quite  smooth.  The  anal  valley  is  nar- 
row, and  extends  from  the  vertex  to  the  margin.  The  base 
is  concave  and  slightly  undulated  from  the  convexity  of  the  in- 
terambulacra and  the  straightness  of  the  ambulacra.  The  mouth 
is  excentral  and  slightly  five-lobed.  The  apical  disc  is  lm>ad» 
and  formed  of  two  pairs  of  large  perforated  and  a  single  imper- 
forate ovarial  plate,  having  the  madreporiform  element  occupy- 
ing the  centre  thereof;  the  size  of  the  ovarial  plates  occasions  a 
greater  distance  between  the  ocular  plates,  which  are  conse- 
quently more  apart  than  in  the  other  species.  The  test  is  very 
thin,  and  the  spines,  which  are  preserved  in  one  individual,  are 
moderately  long  and  needle-shaped. 

Affinities  and  differences. — ^The  orbicular  form  and  long  anal 
valley  liken  N.  orbicularis  to  some  individuals  of  N.  sinuatus ; 
from  them  however  it  is  distinguished  by  the  tumidity  of  the 
sides  and  flatness  of  the  dorsal  surface ;  it  is  known  from  W^  HugH 
by  the  anal  valley  extending  from  the  disc  to  the  margin,  whereat 
in  the  latter  species  the  upper  anal  border  is  separated  from  the 
vertex  by  an  undepressed  portion  of  the  shell;  from  the  other 
Nudeolites  of  our  Oolites  it  is  very  distinct. 

Locality  and  stratigraphicai  range, — It  is  found  in  the  Inferior 
Oolite  of  Rodborough  Hill,  the  Great  Oolite  of  Minchinhampton^ 
and  Salperton  Tunnel,  Great  Western  Railway,  and  the  Coralline 
Oolite  of  Calne,  Wilts.  Mr.  Phillips's  specimens  were  collected 
firom  the  Combrash  near  Scarborough  ;  it  has  likewise  been  found 
at  Wollaston  near  Wellingborough,  Northamptonshire. 

History. — Figured  by  Mr.  FhUlips  in  his  '  Geology  of  York- 
shire,' but  not  described  in  that  work ;  enumerated  by  Professor 
Forbes  in  his  note  on  **  British  Nuckolites ''  appended  to  the 
description  of  the  9th  plate  of  his  Ist  Decade  *,  and  now  da* 
scribed  in  detail  for  the  first  time. 

*  Mem.  of  the  Geol.  Surrey  of  Great  Briuia. 
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NucUolites  Hugii,  Fbrbes. 

Syk.  ClypeusHugi,  Agassiz^  Echin.  Foss.  Suisse, toI.  i.  p.37.  tab.  10. 

fig.  2-4. 
NueleoHtea  Huffii,  Forbes,  Mem.  Oeol.  Suit.  Decade  1.  descriptkm 

of  pi.  9. 
Test  suborbicular^  dorsal  surface  convex  and  depressed ;  apical 
disc  and  vertex  subexcentral ;  ambulacra  lanceolate^  apices  ap- 

Jtroximated;  anal  valley  oblong,  obtuse  and  short,  separated 
rom  the  vertex  by  a  considerable  portion  of  undepressed  test ; 
single  interambulacrum  produced  and  much  deflected ;  poste- 
rior lobes  small ;  base  concave  and  undulated ;  mouth  much 
excentral  near  the  anterior  border,  of  a  pentagonal  form  and 
surrounded  by  five  lobes. 

Height  ^^ths  of  an  inch^  antero-posterior  diameter  1  inch  and 
^ths,  transverse  diameter  the  same  as  the  antero-posterior. 

Description, — ^This  is  a  very  distinct  form  of  Nucleolite ;  the 
circumference  is  suborbicular,  sometimes  a  little  compressed  at 
the  sides ;  the  dorsal  surface  is  convex,  and  the  antero-posterior 
exceeds  the  transverse  diameter  in  some,  and  these  diameters  are 
uearly  equal  in  other  individuals.  The  ambulacra  have  a  lanceo- 
late form ;  the  single  ambulacrum  and  the  anterior  pair  are  nearly 
the  same  width,  and  the  posterior  pair  are  the  widest ;  their 
apices  approximate  very  closely  in  consequence  of  the  smallness 
o?  the  apical  disc.  The  pores  are  not  far  apart  on  the  dorsal 
surface ;  the  internal  row  consists  of  small  round  holes,  the  ex- 
ternal row  are  somewhat  elongated  transversely,  and  unite  with 
the  internal  row  by  a  delicate  suture ;  near  the  border  they  ap- 
proximate and  are  disposed  in  close-set  pairs.  As  we  trace  them 
from  the  basal  angle  to  the  mouth  they  Ue  widely  apart,  but 
near  the  mouth  they  become  again  more  closely  approximated, 
and  fall  into  triple  oblique  pairs  as  in  Echinus  and  Pedina.  The 
anterior  pair  of  interambulacra  are  the  narrowest,  the  single  in- 
terambulacrum is  the  widest,  and  the  posterior  pair  are  of  inter- 
mediate dimensions ;  the  anterior  border  is  obtusely  rounded,  the 
sides  swell  gradually  outwards  to  the  junction  of  the  posterior 
pair  with  the  single  area,  which  is  the  widest  part  of  the  test ; 
the  single  interambulacrum  is  slightly  produced  and  much  de- 
flected ;  the  anal  vaUey  is  short  and  oblong,  with  an  obtuse  up- 
per margin,  which  does  not  extend  one  half  the  distance  between 
the  border  and  the  vertex,  the  space  between  the  anal  margin 
and  the  vertex  being  occupied  by  a  smooth  undepressed  portion 
of  the  test :  this  character  aUies  N.  Hugii  to  N,  dijnidiatus;  but 
the  orbicular  outUne,  the  greater  size,  and  the  produced  and  de- 
flected single  interambulacrum  of  the  former  constitute  a  group  of 
characters  by  which  it  is  readily  distinguished  from  the  latter 
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species.  The  base  is  concave  and  undulated,  the  ambulacra 
forming  straight  valleys^  and  the  interambulacra  more  convex 
elevations  than  in  any  other  of  its  congeners.  The  mouth  is  very 
excentral,  being  situated  near  the  junction  of  the  anterior  with 
the  middle  third  of  the  basal  antero-posterior  diameter ;  the 
opening  has  a  pentagonal  form,  and  is  surrounded  with  five 
small  lobes.  The  apical  disc  occupies  the  vertex,  which  is  slightly 
excentral,  inclining  towards  the  posterior  border ;  it  is  formed  of 
two  anterior  and  two  posterior  perforated  ovarial  plates  with  a 
single  imperforate  plate  and  a  spongy  madreporiform  body  oc- 
cupying the  centre ;  the  ocular  plates  are  small,  and  the  orbits 
appear  to  be  formed  by  the  apices  of  the  ambulacra  and  the 
margin  of  the  ocular  plates.  The  test  is  moderately  thick,  its 
surface  is  closely  covered  with  small  tubercles  surrounded  by  a 
circular  depression,  and  the  intertubercular  spaces  are  deUcately 
sculptured  with  microscopic  granules ;  the  tubercles  on  the  dorsal 
surface  are  much  smaller  than  those  on  the  base. 

Affinities  and  differences. — This  species  resembles  N.  orbicU' 
laris  in  its  suborbicular  form,  but  is  readily  distinguished  from 
that  species  by  its  declining  sides  and  the  absence  of  the  general 
tumidity  so  characteristic  oiN.  orbicularis ;  the  form  and  structure 
of  the  anal  valley  are  likewise  different ;  in  N,  orbicularis  it  extends 
from  the  mai^n  to  the  apical  disc,  whilst  in  N.  Hugii  it  occu- 
pies only  the  inferior  half  of  the  single  interambulacrum ;  that 
area  is  likewise  more  produced  and  much  deflected  in  iV.  Hugii, 
From  N,  dimidiatusy  N.  Hugii  is  readily  distinguished  by  the  in- 
ferior position  of  the  anal  opening,  the  deflected  lip-like  form  of 
the  single  interambulacrum,  and  the  rudimentary  condition  of 
the  posterior  lobes ;  the  size  and  suborbicular  outline  of  N.  Hugii 
form  likewise  a  strong  contrast  to  the  small  oblong  form  of 
N.  dhnidiatus. 

Locality  and  stratigraphical  range, — I  have  collected  N,  Hugii 
from  the  Inferior  Oolite  of  Rodborough  Hill,  and  a  mutilated 
specimen  from  the  upper  ragstones  of  Leckhampton  Hill ;  it  is 
therefore  a  rare  Urchm  in  Gloucestershire.  Its  foreign  distri- 
bution, according  to  Agassiz,  is  Inferior  Oolite  du  Jura  Soleurois 
et  £v^h^  de  B4le,  le  Mont-Terrible  (Cant,  de  Berne).  As  far 
as  I  can  learn,  it  has  hitherto  been  found  only  in  the  Inferior 
OoUte. 

History, — First  figured  and  described  by  Agassiz  in  his  '  Echi- 
nodermes  Fossiles  de  la  Suisse,'  identified  in  the  British  Mu- 
seum collection  as  a  British  Urchin  by  Mr.  S.  P.  Woodward, 
enumerated  in  Prof.  Forbes's  note  on  *' British  Nucleolites/*  and 
now  described  in  detail  as  such  for  the  first  time. 
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NucUolites  Solodurmu,  Wright. 

Syn.  Clypeue  Solodurinus,  Agassix,  Echin.  Fobs.  Suisse,  vol.  i.  p.  35. 
tab.  5.  fig.  1-3. 

Test  oblongs  posterior  border  much  produced,  deflected  and  truB- 
cated ;  amDHlacra  petaloid,  apices  i^proidmated ;  vertex  and 
apical  disc  excentral^  inclined  towards  the  posterior  border; 
anal  valley  narrow^  acutely  lanceolate,  extending  from  the  ver- 
tex to  the  posterior  border ;  base  concave ;  mouth  excentral, 
surrounded  by  five  well-developed  lobes. 

Height  ^fths  of  mi  inch,  antero -posterior  diameter  2  inches, 
transverse  diameter  I  inch  and  y^xi^^^- 

Description. — This  Urchin  is  distinguished  from  its  congeners 
by  its  oval  circumference,  depressed  dorsal  surface,  and  produced 
and  truncated  posterior  border.  The  ambulaeral  arese  are  formed 
of  very  narrow  plates,  have  a  regular  acutely  lanceolate  or  pe- 
taloidd  form,  a  nearly  uniform  width  and  closely  approximated 
apices;  and  the  pores  are  placed  farther  apart,  and  connected 
by  finer  and  more  close-set  sulci  than  in  N.  Hugii,  which  gives 
more  breadth  to  these  divisions  of  the  test ;  above  the  marginal 
angle  the  pores  approximate,  on  the  base  they  are  wide  apait, 
but  within  a  short  dktance,  about  4  lines,  firom  the  mouth 
they  become  more  numerous  and  form  close-set  triple  oblique 
pairs.  The  interambulacra  are  of  unequal  width,  the  anterior 
pair  are  the  narrowest,  the  posterior  the  widest,  and  the  single 
interambulacrum  about  the  same  as  the  latter ;  this  area  is  much 
produced,  deflected,  and  abruptly  truncated  posteriorly ;  the  anal 
valley  is  narrow,  deep,  and  acutely  lanceolate,  extending  from  the 
apical  disc  to  the  border.  The  vertex  is  excentral  and  slightly 
inclined  posteriorly ;  the  apical  disc  is  small  and  situated  imme- 
diately behind  the  vertex ;  it  is  formed  of  an  anterior  pair  and  a 
posterior  pair  of  oUong  perforated  ovarial  plates,  and  a  single 
imperforate  ovarial  plate,  with  a  spongy  madreponform  body  oc- 
cupying the  centre  of  the  disc.  The  ocular  plates  are  small,  and 
the  eyeholes  near  the  margins.  The  base  is  concave  and  undulated, 
the  ambulacra  forming  straight  valleys,  and  the  interambulacra 
convex  elevations  between.  The  mouth  is  pentagonal  and  ex- 
central  ;  its  margin  is  surrounded  by  five  lobes,  the  terminal  por- 
tions of  the  interambulacra,  between  which  are  notches  formed 
by  the  contracted  ambulacra,  which  are  here  freely  perforated  for 
the  passage  of  tubular  organs,  which  appear  to  have  been  very  nu- 
merous around  the  mouth.  The  test  is  moderatelv  thick  ;  its 
surface  is  covered  with  small  tubercles  surroundea  by  circular 
depressions,  as  in  the  other  species  of  this  genus ;  the  tubercles 
on  the  base  are  larger  than  those  on  the  dorsal  surface. 

Affinities  and  differences. — A^.  Solodurinus  more  nearly  resem- 
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blea  N,  $inuaius  than  (my  other  gptdcB,  having  with  it  affinities 
in  the  form  and  struetore  of  the  ambulacra,  the  narrowness  and 
extent  of  the  anal  valley,  and  the  depression  of  its  dorsal  surfiMe ; 
it  is  distinguished  however  from  N.  sinuatua  by  its  oblong  circam* 
ference,  produced  single  interambulacnun,  which  is  more  flat* 
tened,  deflected,  and  abruptly  truncated  than  in  that  species* 
The  dorsal  surface  is  likewise  more  depressed ;  in  fact,  the  an* 
gular  outline  and  produced  and  truncated  posterior  border  ^sepa- 
rate  N.  Solodurinus  from  all  its  congeners. 

Locality  and  8tratigraphical  range. — This  is  a  rare  species ;  it 
was  collected  by  Mr.  S.  P.  Woodward  from  the  upper  beds  of  the 
Inferior  Oolite  near  Stroud,  and  to  whom  we  are  indebted  for  the 
loan  of  the  specimen  which  has  served  for  the  foregoing  descrip« 
tion.  We  have  a  broken  specimen  from  the  same  beds  near  Sal* 
perton  Tunnel,  Great  Western  Railway :  in  the  Museum  of  Eco* 
nomic  Geology  there  is  a  specimen  from  the  Inferior  Oolite  of 
Dorsetshire.  Its  foreign  distribution,  according  to  Agassiz  and 
Desor's  'Catalogue  raisonn^,^  is  "Mam.  v&ul.  Obergoeschen 
(Jura  Soleurois),  Egg  (Argovie),  Poligny  (Jura)." 

History, — Prrst  figured  and  described  by  Agassis  in  his '  Echi- 
nodermes  Fossiles  de  la  Suisse,'  afterwards  identified  as  a  British 
fossil  by  Mr.  S.  P.  Woodward,  and  now  described  as  such  for  the 
first  time. 

Nucleolites  sinuatus,  Leske. 

8yn.  Clypeue  einuatue,  Leske  apud  Klein,  Echinod.  p.  157.  tab.  12; 

Parkinson,  Ominic  Remains,  vol.  iii.  pi.  2.  fig.  1 . 
(xtderites patella,  Lamarck?  Syst.  Animaux,  torn.  iii.  p.  23.  no.  14. 
Clypeus  patella,  Agassiz,  Echm.  Foss.  vol.  i.  p.  36.  t.  5.  fig.  4-6; 

Ag^is  and  Desor,  Cat.  raisonne  des  Echinides,  A.  S.  N.  torn.  vii. 

p.  156. 
NucUolitee  patella,  Defrance,  Diet.  Sc.  Nat.  torn.  xxxv.  p.  213 ;  Des- 

moulins,  Tabl.  Synopt.  no.  3.  p.  354. 
Echinoelypeus  patella,  De  BlainviUe,  Zoophytologie,  p.  189. 

Test  orbicular,  dorsal  surface  convex,  depressed,  sides  sloping ; 
vertex  nearly  central;  ambulacral  arese  broadlv  lanceolate, 
apices  closely  approximated ;  apical  disc  excentral,  behind  the 
vertex,  and  inclined  posteriorly ;  anal  valley  narrowly  conical, 
shallow,  with  inclining  sides  extending  from  the  apex  to  the 
border;  posterior  lobes  small;  base  concave  and  undulated; 
mouth  excentral  and  pentagonal,  mar^  with  five  lobes. 

Height  I  inch  and  y^jths,  antero-posterior  diameter  4  inches 
and  i%ths,  transverse  diameter  4  inches  and  Aths. 

Description. — This  large  buckler-shaped  Urchin  has  been  long 
known  to  palaeontologists  from  the  abundance  and  fine  preser- 
vation in  which  its  test  is  found  in  the  lower  and  middle  cuvision 
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cf  the  Oolites.  It  exhibits  many  changes  of  form  in  the  different 
strata^  attaining  however  its  greatest  development  in  the  upper 
beds  of  the  Inferior  Oolite^  from  whence  the  specimen  now  be- 
fore me  was  obtained.  The  ambulacra  are  broadly  lanceolate^ 
the  single  area  and  the  anterior  pair  are  about  the  same  length 
and  width,  and  the  posterior  pair  are  shorter  and  wider  on  the 
dorsal  surface,  and  longer  than  the  others  on  the  base.  The 
pores  are  placed  widely  apart,  as  much  as  fV^*^  ^^  ^^  ^^^  ^ 
the  widest  space;  they  are  united  by  transverse  sulci  formed 
by  the  sutures  of  the  small  plates  of  the  ambulacral  arese; 
the  poriferous  avenues  are  more  depressed,  and  exhibit  the 
lines  of  union  more  distinctly  than  the  plates  occupying  the 
interporous  space,  which  are  upon  a  level  with  the  interambu- 
lacral  plates,  and  like  them  are  covered  with  tubercles;  the 
separation  of  the  pores  and  their  union  by  transverse  sutures 
extends  to  the  margin  of  the  test,  at  the  basal  angle  they  be- 
come approximated,  and  from  thence  to  the  mouth  they  form 
triple  oblique  pairs  placed  wider  apart.  The  interambulacra  are 
of  unequal  width ;  the  anterior  pair  are  the  narrowest,  the  single 
area  is  the  widest,  and  the  posterior  pair  are  of  intermediate 
dimensions.  In  large  specimens  there  is  a  slight  depression  down 
the  centre  of  each  area  in  the  line  of  the  median  suture ;  the 
anal  valley  is  narrow  above  and  expanded  below ;  it  is  of  an  incon- 
siderable depth,  has  an  acutely  conical  form  with  inclining  walls, 
and  extends  from  the  apical  disc  to  the  border.  The  anal  opening 
is  situated  about  the  middle  of  the  valley,  the  area  is  slightly  pro- 
duced and  deflected,  and  an  inconsiderable  concavity  is  formed 
in  its  centre  corresponding  to  the  boundary  of  the  valley.  The 
test  is  thick,  and  its  surface  is  profusely  covered  with  small 
tubercles,  so  arranged  that  they  form  oblique  lines ;  the  tubercles 
are  surrounded  by  circular  depressions,  and  the  intertubercular 
surface  is  occupied  by  microscopic  granules.  The  vertex  is  nearly 
centra],  inclining  in  general  to  the  posterior  border,  behind  whicm 
the  apical  disc  is  placed,  formed  of  two  pairs  of  perforated  ovarial 
plates,  and  a  single  imperforate  plate  which  extends  into  the  anal 
valley,  the  centre  of  the  disc  being  occupied  by  the  spongy 
madreporiform  body ;  the  ocular  plates  are  small,  and  have  the 
eye-holes  near  their  margins. 

The  base  is  flat,  inclining  to  concave ;  the  mouth-opening  is 
excentral  and  pentagonal,  being  situated  nearer  the  anterior  than 
the  posterior  border,  and  having  its  margin  surrounded  by  five 
prominent  lobes ;  the  ambulacra  form  straight  narrow  yalleys, 
and  the  interambulacra  are  slightly  convex,  which  occasions 
gentle  undulations  on  the  basal  surface,  as  in  other  NucleoUies ; 
the  tubercles  are  a  little  larger  on  the  base  than  on  the  dorsal 
surface. 
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Affinities  and  differences. — This  large  species  resembles  N. 
Agassizii  in  size  and  outline,  but  is  clearly  distinguished  from  it 
by  the  flatness  of  the  dorsal  surface,  the  length  and  narrowness 
of  the  anal  valley,  and  the  absence  of  the  undepressed  portion  of 
test  which  is  so  conspicuous  in  N.  Agassizii.  It  resembles  N. 
Sohdurtnus  in  the  form  and  length  of  the  anal  valley,  but  differs 
from  it  in  having  an  orbicular  circumference,  and  in  the  absence 
of  the  produced,  deflected,  and  truncated  posterior  border  so  cha- 
racteristic of  that  species ;  from  N.  Hugii  it  is  distinguished  by 
the  extension  of  the  anal  valley  from  the  disc  to  the  border,  and 
the  inconsiderable  deflection  of  the  single  interambulacral  area. 
After  a  careful  examination  of  an  extensive  suite  of  specimens 
from  the  Inferior  Oolite  and  Great  Oolite,  we  have  come  to  the 
conclusion  that  C.  patella,  Ag.,  and  C.  exceniricus,  M'Coy,  are 
not  distinct  species,  but  merely  varieties  of  N.  sinuatus ;  as  we 
have  before  us  a  series  exhibiting  the  forms  which  M.  Aeassii 
and  Prof.  M'Coy  have  considered  as  specifically  distinct,  wiUi  the 
intermediate  forms  through  which  they  blend  into  the  true  typical 
N,  sinuatus.  Without  several  individuals  from  different  localities, 
it  is  at  all  times  hazardous  to  attempt  to  establish  a  new  species 
of  Urchin  on  form  alone,  as  the  same  species  often  changes  its 
form  in  different  beds  and  even  in  the  same  bed  in  different  loca« 
Uties ;  these  modifications  of  form  constitute  at  most  varieties, 
which  depended  upon  some  temporary  change  of  the  conditions 
in  which  they  Uvea,  without  in  any  way  affecting  the  distinctive 
structural  character  of  the  species. 

Locality  and  stratigraphical  range. — N.  sinuatus  has  a  wide 
vertical  range,  being  found  very  abundantly,  and  of  its  largest 
size,  in  the  upper  beds  of  the  inferior  Oolite  of  Gloucestershire, 
in  the  Ghreat  Oolite  of  Minchinhampton,  and  Kiddington  (Oxon), 
and  the  Combrash  and  Coralline  Oolite  of  Wilts ;  in  Yorkshire 
it  is  found  in  beds  of  the  same  ages.  According  to  Agassiz  and 
Desor  the  foreign  distribution  of  this  species  is,  '^  Inferior  Oolite, 
Boulogne-sur-mer ;  Chayul  (Ardennes);  Montanville,  Flincy 
(Meuse) ;  Metz,  Noviant,  Besan9on,  Porrentruy,  Salins  (Jura) ; 
environs  de  Bftle." 

History. — ^This  species,  as  the  synonyms  prove,  has  been  long 
known  to  naturalists ;  it  is  so  abundant  in  some  localities  in  Glou* 
cestershire,  that  the  farmers  believe  this  Urchin  grows  in  the 
soil,  from  the  numbers  that  are  successively  turned  up  by  the 
plough  every  year. 

Nucleolites  Agassizii,  Wright,  n.  sp.     PI.  VII.  fig.  8  a-c. 

Test  conoidal,  with  a  nearly  circular  margin ;  ambulacral  aren 
depressed,  concave  and  petaloid,  anterior  pair  much  inclined ; 
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apices  remote ;  pores  widely  apart ;  interambulacral  are»  nearly 
of  the  same  width ;  vertex  central ;  apical  disc  excentrical,  ana 
inclined  backwards ;  anal  opening  of  an  oblong  form,  situated 
in  a  shallow  valley  in  the  middle  of  the  ungle  interambnlacrom  ; 
between  the  upper  anal  border  and  the  disc  there  is  a  confli<» 
derable  undepressed  portion  of  the  test ;  base  flat  and  very 
slightly  undulated ;  mouth  nearly  central^  pentagonal,  and  sur* 
rounded  by  five  prominent  lobes ;  the  tubercles  on  the  dorsal 
surface  are  quite  microscopic,  those  on  the  base  are  a  little 
larger  and  more  distinct. 

Height  2  inches  and  j%ths,  antero-posterior  diameter  4  inches 
and  ^thS|  transverse  diameter  4  inches. 

Description. —This  noble  Urchin  preserves  the  conoidal  eleva- 
tion of  its  dorsal  surface  in  all  the  individuals  we  have  examined. 
The  circumference  is  nearly  orbicular,  the  antero-posterior  being 
somewhat  greater  than  the  transverse  diameter ;  the  dorsal  sur- 
face of  the  test  is  uneven  in  consequence  of  the  ambulacra  form« 
ing  concave  depressions,  which  have  a  petaloidal  form,  and  are  of 
a  nearly  uniform  width ;  the  single  area  and  the  inferior  pair  are 
the  longest,  the  latter  are  much  inclined,  and  the  posterior  pair 
are  slightly  flexuous ;  the  central  space  between  the  pores  is  nar- 
row, and  lies  lower  than  the  general  surface  of  the  interambu- 
lacra.  The  pores  are  situated  at  a  considerable  distance  apart  on 
the  dorsal  surface  and  become  approximated  at  the  basal  angle, 
where  they  fall  into  close-set  pairs,  from  thence  to  the  mouth 
they  are  arranged  in  triple  oblique  rows ;  the  pores  are  extremely 
small  and  indistinct  on  the  basal  surface.  The  interambulacral 
arese  are  very  uniform  in  width  and  convexity  on  the  dorsal  sur- 
face, the  anterior  pair  are  the  longest,  and  the  single  area  has  a 
remarkable  form  arising  from  the  shallowness  of  its  anal  valley, 
and  the  superficial  position  of  the  anal  opening  which  forms  an 
oblong  depression  in  the  middle  of  the  area ;  between  the  upper 
border  of  the  opening  and  the  disc  there  is  a  smooth,  slightly  de- 
pressed portion  of  the  test  to  the  extent  of  an  inch,  which  is  the 
rudiment  of  the  furrow  so  much  developed  in  some  NucleoUtes, 
and  which  forms  one  of  the  most  important  diagnostic  characters 
of  our  species ;  from  the  lower  border  of  the  openinff  the  test  is 
depressed,  the  limits  lit  the  depression  being  bounded  bv  two  ele- 
vations ;  die  basal  angle  of  this  area  is  very  slightly  produced  and 
deflected,  the  posterior  lobes  are  entirely  obsolete.  The  vertex  is 
central,  and  at  a  short  distance  behind  it  the  apical  disc  is  situated, 
which  is  considerably  inclined  towards  the  posterior  border,  and 
formed  of  an  anterior  and  a  posterior  pair  of  perforated  ovarial 

Elates,  and  a  single  imperforate  plate  with  a  large  central  portion, 
aving  a  spongy  madreporiform  body  attached  to  its  surface,  and 
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whach  occupies  tlie  centre  of  the  disc ;  the  five  ocular  plates  are 
small,  and  so  firmly  soldered  to  the  ovarials  that  the  line  of  the 
sntnres  is  entirely  effaced.  The  base  is  flat  and  slightly  undu- 
lated, the  interambulacral  segments  being  moderately  convex  and 
•^»arated  from  each  other  by  the  straight,  narrow  ambulacral 
valleys.  The  mouth  is  nearly  central,  of  a  pentagonal  form,  and 
surrounded  by  five  prominent  lobes  formed  of  the  terminal  folds 
of  the  interambulacra;  the  tubercles  on  the  dorsal  surface  are 
very  small  and  numerous,  so  that  without  the  aid  of  a  lens  the 
test  appears  smooth ;  on  the  basal  surface  they  are  larger,  but  are 
still  comparatively  small  for  so  large  an  Urchin. 

Affinities  and  differences. — N.  Agassizii  resembles  iST.  sinxuUus 
in  size,  but  is  readily  distinguished  from  that  common  species  by 
the  following  diagnostic  characters.  In  N.  Agassizii  the  dorsfd 
surface  is  con<ndal,  the  ambulacra  are  concave  and  depressed,  the 
anal  opening  is  oblong  and  nearly  superficial ;  there  is  a  consi- 
derable extent  of  the  test  very  slightly  depressed  between  the 
upper  border  of  the  opening  and  the  disc,  whilst  in  N.  sinuatus 
the  anal  valley  extends  from  the  disc  to  the  border.  The  tubercles 
are  much  smaller,  and  the  dorsal  surface  is  almost  smooth.  The 
laical  disc  is  large,  supecficial,  and  excentrical. 

Locality  and  stratigraphical  range. — This  Urchin  was  collected 
from  the  sands  of  the  Inferior  Oolite  in  the  neighbourhood  of 
Bridport.  It  occurs  likewise  near  Ihninster  in  beds  of  the  same 
age.  I  know  of  no  specimens  in  Gloucestershire.  I  dedicate  this 
species  to  Professor  Agassis,  whose  numerous  monographs  on  the 
Echinoderms,  living  and  fossil,  have  so  materially  contributed 
to  advance  our  knowledge  of  this  class. 

NueleoUtes  emarginatus,  Forbes. 

8yn.  Eehinites  subulattts,  Toung  and  Bird,  Geol.  Surv.  York.  Coast, 

p.  214.  pi.  6.  fig.  11. 
Clypeus  emarginatus,  Phillips,  Geol.  of  Yorksh.  p.  127.  pi.  3.  fig.  18. 
NueleolUes  emarginatus,  Forbes,  Mem.  of  the  Geol.  Surv.  Deokde  1. 

description  of  pi.  9. 

''Test  orbicular,  sides  declining,  dorsal  surface  subdepressed; 
vertex  and  apical  disc  nearly  central ;  ambulacra  broadly  lan- 
ceolate, with  their  apices  approximated ;  anal  valley  very  short, 
far  removed  from  the  vertex,  obtuse  and  marginal ;  posterior 
lobes  obsolete.^' — Forbes. 

Antero-posterior  and  transverse  diameters  about  4  inches. 

We  could  not  succeed  in  obtaining  a  specimen  of  this  Nu^ 
ekolite ;  it  is  said  to  be  rare.  Mr.  Young  observes,  '^  that  the 
dorsal  surfisu^  has  the  same  elegant  markings  as  No.  5  (Pygwrue 
pentagonalis),  but  the  petals  are  rather  oval  shaped  than  lan- 
ceolate, from  which  pecuUarity  we  name  it  Eehinites  subulafus. 
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The  middle  part  of  each  petal  forms  a  slight  ridge ;  on  the  con« 
trary,  the  five  corresponding  marks  on  the  base  meeting  in  the 
mouth  are  depressed.  The  base  is  concave.  The  mouth  is  situ- 
ated immediately  under  the  vertex.  The  vent  is  in  a  short  groove, 
on  the  edge,  but  more  towards  the  upper  surface^  as  in  some  of 
the  Spatangus  family .'* 

Affinities  and  differences. — ^The  marginal  position  of  the  anal 
valley  forms  a  sufficient  diagnosis  between  N.  emarginatus  and 
its  congeners,  but  the  want  of  a  specimen  prevents  us  making  a 
comparison  between  it  and  them ;  the  petaloidal  ambulacra  and 
position  of  the  anus  bring  this  Urchin  into  near  affinity  with 
the  genus  Pygvrus, 

Locality  and  stratigraphical  range, — It  is  found  in  the  Coral- 
line Oolite  of  Malton  and  Scarborough^  and  is  said  to  be  rare. 

History. — This  Urchin  has  been  figured  by  Messrs.  Young  and 
Bird  and  by  Mr.  Phillips,  but  described  by  neither.  Prof.  Forbes 
has  drawn  up  a  good  diagnosis  of  the  species^  but  a  detailed  de- 
scription is  now  a  desideratum. 

In  the  *  Catalogue  raisonn^  des  Echinides '  of  Agassis  and 
Desor  there  is  a  species  entered  under  the  name  of  Clypeus  rt- 
mosus,  described  as  ^'  Espece  plate,  discoide,  ^  ambulacres  cos- 
tales/'  and  stated  to  be  from  the  Oolitic  strata  of  Gloucestershire, 
and  in  the  collection  of  M.  Deluc ;  we  know  of  no  such  species 
from  the  Oolites  of  this  county,  and  suspect  that  it  may  probably 
be  one  of  the  many  varieties  which  N.  sinuatus  presents  in  our 
different  beds.  There  is  a  small  Nucleolite  in  the  British  Museum 
from  the  Great  Oolite  of  Harleston,  apparently  distinct  and  allied 
to  N.  chmictUaris ;  in  the  same  collection  there  is  another  small 
species  from  the  Inferior  Oolite  of  Stroud  which  is  probably  new*. 

In  Prof.  M'Coy's  paper  "  On  some  new  Mesozoic  Radiata  t/' 
there  are  two  species  described  under  the  names  of  N.  planulatus 
and  N.  aqualisy  neither  of  which  we  know ;  the  former  is  said 
to  resemble  N.  planatus  of  Roemer,  and  the  latter  N.  latifrons 
{latiporus  ?),  Agassiz,  which  is  only  an  orbicular  variety  of  N.  c&* 
nicularis  from  the  Cornbrash. 

A  careful  comparison  of  these  forms,  with  other  typical  spe* 
ties  and  the  varieties  thereof,  is  very  desirable,  as  the  creation  of 
new  species  from  transitory  forms  retards  rather  than  advances 
palseontology. 

Genus  Pygubus,  Agassiz. 

Test  discoid  or  ovoid,  more  or  less  elevated ;  anterior  border 
flattened,  posterior  border  rostrated;  ambulacra  having  elegant 
petaloid  forms;  poriferous  zones  venr  large  in  the  centre,  much 
contracted  at  the  vertex  and  towards  the  border ;  apical  disc  small, 

♦  Prof.  Forbes,  Mem.  Gcol.  Surv.  Decade  1.  pi.  9. 
t  Annalt  of  Nat.  Htit.  vol.  ii.  Second  Series,  p.  416. 
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sabcentral,  and  formed  of  four  perforated  and  a  single  imper- 
forated ovarial  plate,  with  a  small  madreporiform  body  occupy- 
ing the  centre  of  the  disc,  and  five  ocular  plates  the  angles 
between  the  ovarials  at  the  circumference  thereof.  Interambu- 
lacra  wide,  the  single  area  produced  and  deflected ;  anal  opening 
round  or  longitudinally  oval,  situated  in  the  infra-marginal 
border  of  the  rostrated  process.  Ventral  surface  concave  or  sub- 
concave;  mouth  subcentral  and  pentagonal,  surrounded  by  five 
Erominent  lobes  and  a  rosette  of  well-developed  pores  on  the  am- 
ulacra  near  the  opening.  Tubercles  close-set  and  microscopic. 
Most  of  the  species  are  Oolitic,  a  few  are  found  in  the  Neocomian 
strata,  but  all  are  extinct. 

Pygterm  Bbunenbachii,  Agassiz.     PL  YIII.  fig.  2  a-c. 

8tn.  Clypeaeter  Bhtmenbachii,  Koch  and  Dunker,  Norddeutschen 

OoHthgebild.  pi.  4.  fig.  1.  p.  37. 
Pygunu  Blumenbaehii,  Agassiz  and  Desor»  Cat.  raisonn^  A.  N.  S. 

torn.  viii.  p.  162. 

Test  thin,  nearly  orbicular,  with  a  sinuous  margin ;  dorsal  surface 
elevated  anteriorly,  gradually  declining  posteriorly,  border 
sinuous,  with  the  centre  produced  and  deflected ;  base  con- 
cave, much  undulated;  mouth-opening  excentric^,  subpen- 
tagonal,  with  a  five-Iobed  margin ;  anal  opening  submarginal, 
round  or  nearly  ovate. 

Height  1  inch  and  tV^^i  antero-posterior  diameter  2  inches, 
transverse  diameter  at  the  widest  part  2  inches  and  i^th. 

Description. — ^This  Urchin  has  a  very  remarkable  form ;  the 
anterior  border  is  slightly  excavated  in  the  centre,  with  two  con- 
vex lobes  on  each  side  thereof.  The  lateral  parts  of  the  test  are 
convex,  and  the  posterior  borders  form  two  sinuous  lines  having 
the  centre  of  the  single  interambulacrum  produced  posteriorly 
into  a  beak-shaped,  slightly  deflected  process.  The  ambulacra 
have  an  elegant  petaloid  form  with  approximated  apices ;  the  pori- 
ferous avenues  are  marked  by  well-developed  transverse  sulci.  The 
ambulacral  arese,  which  are  wide  above,  rapidly  converge  towards 
the  lower  third ;  the  pores  here  approximate  and  pass  from  thence 
in  dose-set  pairs  to  the  border  of  the  test.  Along  the  base  the 
pairs  are  placed  wide  apart,  but  again  become  more  closely  ap- 
proximated as  they  approach  the  mouth. 

The  interambulacra  are  unequal ;  the  anterior  pair  are  con- 
vex and  prominent ;  they  rise  nearly  perpendicular,  forming  an 
angle  of  80^,  and  near  the  vertex  curve  backwards;  the  pos- 
terior pair  and  the  single  area  slope  at  an  angle  of  35^.  Ilie 
dorsal  surface  thus  acquires  the  anterior  elevation  which  gives  so 
.remarkable  a  character  to  this  species,  and  connects  it  with  P. 
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MonimolHm  from  the  Neocomian  stage.  The  single  iDterambu- 
lacrum  is  remarkable  from  having  a  central  elevation  on  its  dorsal 
sur&ce,  two  sinuous  excavations  commencing  from  the  posterior 
pair  of  ambulacra,  and  a  central  produced  and  deflected  portion. 
The  vertex  is  excentral,  in  which  the  small  apical  disc  is  situated, 
formed  of  four  perforated  ovarial  plates  and  a  single  imperforate 
plate,  with  the  spongy  madreporiform  body  occupying  the  centre 
and  five  ocular  plates  the  apices  of  the  ambulacra.  The  base  is 
concave  and  much  undulated,  the  ambulacra  forming  straight 
valleys  from  the  border  to  the  mouth,  and  the  interambulaera 
convex  eminences  between  them.  Near  the  mouth  their  ter- 
minal portions  form  five  ver;^  tumid  lobes  around  the  margin  of 
that  opening.  The  mouth  is  subpentagonal  and  placed  diame- 
trically opposite  to  the  apical  disc ;  it  is  consequently  excentral 
and  nearer  the  anterior  border.  The  anal  opening  is  not  shown 
in  our  specimen ;  according  to  Koch  and  Dunker,  it  is  somewhat 
ovate  inclining  to  round,  and  is  situated  in  the  basal  portion  of 
the  produced  and  deflected  single  area. 

Affinities  and  differences. — This  singular  Urchin,  in  its  elevated 
anterior  dorsal  surface,  very  much  resembles  P.  MontmoUini, 
Ag.,  from  the  Neocomian  stage  of  Switzerland,  and  P.  trilobue 
from  the  Craie  chlorite  of  Maers ;  from  the  former  it  is  di- 
stinguished by  the  more  angular  outline  of  the  posterior  border, 
from  the  latter  it  differs  in  having  the  central  lobe  less  produced. 
The  form,  in  fact,  is  intermediate  between  them. 

Locality  and  stratiffraphical  ranpe.^^The  specimen  before  me, 
I  was  assured,  was  collected  from  the  ferruginous  beds  of  the 
Inferior  Oolite  near  Yeovil,  and  the  lithological  character  of  the 
matrix  supports  the  statement.  It  has  been  found  by  the  officers 
of  the  Geological  Survey  in  the  Coral  Rag  of  Abbotsbury,  Dorset- 
shire, a  fine  specimen  of  which  is  in  the  Mus.  of  Pract.  Geol. 
Its  foreign  distribution  is  the  Coral  Rag  de  Jonnerre  (Yonne)  and 
of  Waltersberg  (Hanover). 

History, — First  figured  and  described  by  Koch  and  Dunker 
in  their  monograph  on  the  '  Norddeutschen  Oolithgebilde,' 
afterwards  identified  by  Prof.  Forbes  in  the  collection  made  by 
the  Geological  Survey  in  Dorsetshire,  and  now  described  as  a 
British  Urchin  for  the  first  time. 

Pygurus  pentagonaliSy  Wright.     PI.  VIII.  fig.  8  a-e. 
8yn.  EcMnanthites  orbicularis.  Young  and  Bird,  Geol.  York.  Coast, 

pi.  6.  fig.  5. 
Clypeaster  pentagonalis,  Phillips,  Geol.  of  Yorksh.  tab.  4.  fig.  24. 

Test  with  an  ovoidal  or  subpentagonal  circumference,  much  de- 
pressed on  the  dorsal  surface ;  vertex  nearly  central,  in  which 
the  apical  disc  is  situated ;  ambulacral  aren  petaloid,  broad. 
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ocmvez,  and  nearly  equal ;  apices  closely  approximated ;  inter* 
ambulacral  aresB  of  uneqcud  widths  t^se  much  undulated; 
mouth  nearly  excentral ;  anal  opening  oval,  inframarginal^  and 
situated  in  a  deep  depression  with  inclining  walls. 

Height  1  inch  and  j'^ths,  antero-posterior  diameter  3  inches 
and  -j^ths,  transverse  diameter  3  inches  and  Tzr^h* 

DcBcription, — This  Urchin  was  first  noticed  by  Mr.  Young  in 
the  Coralline  Oolites  of  Yorkshire.  It  has  an  ovoidal  or  subpen- 
tagonal  form  and  is  much  depressed,  the  vertex  is  nearhr  central, 
and  from  the  circumference  of  the  small  disc  the  broad  petaloid 
ambulacra  diverge.  The  anterior  single  ambulacrum  is  the 
narrowest,  the  posterior  pair  the  widest,  and  the  anterior  pair 
of  intermediate  width,  but  the  difference  between  the  five  am- 
bulacra is  very  trifling;  they  have  all  a  petaloid  form  and  their 
apices  are  blunt  and  much  approximated. 

The  space  between  the  internal  rows  of  pores  b  proportionally 
broad,  and  the  pores  are  distant  and  connected  by  distinct  sulci ; 
about  the  inferior  third  of  the  ambulacra  the  pores  approxi- 
mate, from  whence  they  pass  in  close-set  pairs  to  the  border  of 
the  test.  The  leaf-like  form,  therefore,  which  the  ambulacra 
present  is  in  a  great  measure  owing  to  the  disposition  of  the 
pores  and  their  proximity  or  remoteness  at  different  parts  of  their 
course.  The  interambulacra  are  of  unequal  width ;  the  anterior 
pair  are  the  narrowest,  and  the  posterior  pair  and  single  area  are 
alike  in  width ;  they  are  uniformly  convex  above.  The  single 
area  is  produced  and  deflected,  and  in  this  region  the  anus  is 
situated ;  the  apical  disc,  which  occupies  the  centre  of  the  vertex, 
is  very  small,  depressed,  and  composed  of  four  small  perforated 
ovarii  plates,  and  a  single  imperforate  plate  with  a  small  central 
spongy  body  as  in  Nucleolites.  The  base  is  flat,  somewhat  con- 
cave, and  much  undulated  in  consequence  of  the  ambulacra 
forming  straight  valleys  and  the  interambulacra  intermediate 
convexities.  The  anterior  border  is  truncated,  and  as  the  left 
interambulacrum  is  not  so  much  developed  as  the  right,  there 
is  a  slight  inequality  of  the  anterior  border,  which  may  however 
be  only  an  abnormid  variety ;  the  anus  occupies  the  extreme  por- 
tion of  the  single  interambulacrum,  it  is  of  an  oval  form,  the  long 
diameter  eorresponding  to  the  antero-posterior  diameter  of  the 
test,  and  is  situated  in  a  deep  depression  with  highly  inclined 
sides.  The  mouth  is  sUghtly  excentrical,  but  is  paitly  concealed 
by  the  matrix. 

Affinities  and  differences. — This  species  so  very  much  resembles 
Pyffurus  (Clypeaster)  Hausmanni  of  Koch  and  Dunker,  that  we 
have  been  almost  disposed  to  consider  the  latter  as  a  gigantic 
example  of  this  species.  The  dorsal  surface  of  C.  Hausmanni  is 
flatter  and  more  convex,  the  poriferous  sulci  are  shorter,  and  the 
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anus  forms  a  blunter  oval.  A  comparison  of  these  specimens  is 
therefore  very  desirable^  as  size  alone  cateris  paribus  does  not 
constitute  a  specific  character. 

I  have  before  me  a  large  Pygurue  from  the  Coralline  Oolite  of 
Malton,  Yorkshire,  belonging  to  the  collection  of  the  Bristol 
Institution,  and  kindly  lent  me  for  comparison  by  Mr.  Etheridge 
the  curator. 

It  so  much  resembles  the  Clypeaster  Hausmanni,  Dunk.,  in 
proportional  measurements,  whilst  it  exceeds  that  Urchin  in  sise, 
that  we  think  it  identical  with  the  German  species :  this  Pyffterue 
measures  in  height  I  inch  and  /^ths ;  antero-posterior  diameter 

6  inches  and  y^ths ;  transverse  diameter  5  inches  and  f^ths. 
The  test  is  thin,  the  tubercles  are  small  and  numerous ;  the  am- 
bulacra are  prominent,  projecting  above  the  level  of  the  interam- 
bulacra,  and  describing  similar  petaloidal  figures  to  those  in 
P.  pentoffonalis ;  the  ventral  surface  is  inseparably  united  to  the 
rock,  and  a  portion  of  the  single  interambulacrum  is  fractured. 
Notwithstanding  these  defects,  the  likeness  to  C.  Hausnumni  is 
80  great,  and  the  structural  affinities  so  numerous,  that  we  think 
we  are  justified  in  our  conclusion  as  to  their  identity :  according 
to  Kocn  and  Dunker  the  dimensions  of  Clypeaeter  Hausmanni  are 
— '^Height  II  lines;   antero-posterior  diameter  4  inches  and 

7  lines ;  transverse  diameter  4  inches  and  2  lines.  L :  B :  H 
ssIOO:  90 :  20.^'  The  Pygurus  before  us  exceeds  therefore  by 
one-fifth  in  size  this  gigantic  Grerman  Urchin. 

Locality  and  stratiyraphical  range. — Pygurus  pentagonalis  has 
been  collected  from  the  upper  rags  of  the  Inferior  Oolite  at 
Shurdington  Hill :  it  is  a  rare  Urchin  in  these  beds,  as  I  only 
know  of  two  individuals  having  been  obtained  therefrom ;  it  has 
been  found  in  the  Inferior  Oohte  of  the  district  round  Bath,  and 
was  collected  by  Mr.  Young  and  Mr.  Phillips  from  the  calcareous 
grit  of  Yorkshire.  P.  Hausmanni,  which  in  some  respects  re- 
sembles our  P.  pentagonalis,  was  found  in  the  Upper  Coralline 
Limestone  of  Kleinenbremen  near  Biickeburg. 

History, — I  have  not  been  able  to  compare  our  specimens  with 
those  from  the  Coralline  Oolite  of  Yorkshire,  but  have  every 
reason  for  believing  that  they  are  identical,  although  the  figure 
in  Mr.  Phillips^s  work  is  certainly  more  pentagonal  than  ours. 

In  conclusion  I  take  this  opportunity  of  thanking  Messrs.  Bro- 
die,  Etheridge,  Forbes,  Fowler,  Gavey,  Jones,  Lycett,  Morris, 
Strickland,  Walton,  Wayte,  Waterhouse,  and  Woodward  for  the 
loan  of  and  permission  to  compare  specimens,  and  Mr.  W.  H. 
Baily  for  the  care  he  has  taken  to  make  out  the  details  of  our 
new  species.  I  have  subjoined  a  table  which  exhibits  at  one 
view  the  range  and  stratigraphical  distribution  of  the  Urchins 
described  in  the  preceding  papers. 
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A  Tabular  View  of  the  Stratigraphical  Distribution  of  the  Jurassic  Cida- 
RiDA  cmd  Cassidulida  described  m  the  preceding  Papers, 
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Contributions  to  the  Paleontology  of  the  Isle  of  Wight. 
By  Thomas  Wright,  M.D.  &c. 

Read  4th  May  1852. 

It  has  been  supposed  that  the  tertiary  beds  of  England,  when 
compared  with  those  of  the  continent  of  Europe,  are  deficient  in 
mammalian  remains ;  this  opinion,  like  many  other  hasty  gene- 
ralizations, if  it  be  not  entirely  fallacious,  requires  modification. 
The  valuable  series  of  mammalian  remains  obtained  from  time 
to  time  from  the  lacustrine  strata  of  Kyson,  Hordwell,  and  the 
Isle  of  Wight,  lead  us  to  believe  that  if  similar  facilities  existed 
in  these  loodities  for  working  the  beds  from  whence  mammalian 
bones  and  teeth  are  obtained,  as  is  the  case  in  the  neighbour- 
hood of  Paris,  the  richness  of  the  English  tertiaries  in  these  re- 
mains would  no  longer  be  a  doubtful  question.  We  have  been 
led  to  this  conclusion  from  facts  which  have  come  under  our 
observation  during  the  two  consecutive  summers  we  were  en- 
gaged in  drawing  up  a  description  of  the  coast  sections  of  Hamp- 
shire and  the  Isle  of  Wight,  and  which  have  already  appeared  in 
the  pages  of  our  Proceedings.  Until  last  summer  no  remains  of 
the  new  genus  Dichodon  had  been  found,  except  in  one  spot  in  the 
Hordwell  section,  when  I  had  the  good  fortune  to  discover,  near 
Alum  Point,  Isle  of  Wight,  a  portion  of  the  lower  jaw  of  this 
singular  genus  with  the  true  molars  ^^ in  situ"  in  beautiful 
preservation.  This  jaw  fortunately  supplies  some  points  in  the 
anatomy  of  this  rare  mammal,  which  were  absent  in  the  only 
specimen  hitherto  found,  and  which  it  is  the  object  of  this  note 
to  furnish. 

Dichodon  cuspidatus,  Owen. 

The  dental  formula  of  the  lower  jaw  of  Dichodon  cuspidatus, 
according  to  Professor  Owen,  consists  of  three  incisors,  one  ca- 
nine, four  premolars,  and  three  true  molars,  arranged  in  a  con- 
tinuous series  in  each  ramus,  and  it  is  inferred  that  these  were 
opposed  by  the  same  number  of  teeth  in  the  upper  jaw.  "  There 
are  wanting  therefore  to  establish  ex  visu  the  entire  dental  series, 
only  the  first  and  second  premolars  of  the  upper  jaw  and  the  last 
true  molar  of  the  lower  jaw,  the  germ  of  which  had  not  been 
suflSciently  calcified  at  the  time  of  the  animaPs  death  to  yield 
satisfactory  evidence  of  its  true  form*."     Having  recently  dis- 

*  Quart.  Journ.  Geol.  Soc.  vol.  iv.  p.  42. 
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covered  a  portion  of  the  left  ramus  of  the  lower  jaw  of  this  rare 
mammal  in  the  lower  freshwater  formation  of  the  Isle  of  Wight^ 
containing  the  three  true  molars  in  an  admirable  state  of  pre- 
servation, I  am  enabled  to  supply  a  description  thereof. 

The  crowns  of  all  the  true  molars  exhibit  a  double  series  of 
sharp  conical  lobes ;  the  teeth  are  fixed  obliquely  in  the  jaw, 
their  crowns  having  a  direction  forwards,  inwards  and  upwards, 
the  obliquity  of  the  inclination  increasing  from  before  back- 
wards ;  the  first  and  second  molars  are  nearly  alike  in  size,  form 
and  structure ;  the  first,  however,  is  somewhat  smaller  than  the 
second ;  the  crown  of  each  tooth  rises  high  above  the  ramus  of 
the  jaw ;  it  consists  of  four  semiconical-shaped  lobes,  two  ex- 
ternal and  two  internal,  separated  from  each  other  by  a  deep 
transverse  and  a  shallow  longitudinal  valley ;  the  two  external 
lobes  are  sharply  lanceolate ;  each  has  a  median  ridge  of  enamel 
and  two  sharp  supernumerary  processes  or  cusps,  situated  at  the 
external  sides  of  the  base  of  each  lobe ;  the  inner  surface  is  con- 
vex and  smooth,  and  as  the  apices  of  the  lobes  are  not  worn,  the 
double  fold  of  enamel,  with  its  intermediate  dentine,  is  beauti- 
fully shown  in  our  specimen. 

The  internal  lobes  are  larger  and  more  fully  developed  than 
the  external  pair,  but  their  apices  do  not  attain  the  same  height 
as  those  of  the  external  lobes ;  their  internal  surface  is  smooth 
and  convex,  their  external  surface  is  moderately  concave,  and 
inclined  to  a  high  angle ;  at  the  base  of  the  extc^rnal  surface  of 
each  of  the  internal  lobes  there  are  two  small  tubercles  or  rudi- 
mentary cusps :  the  posterior  marginal  surface  of  all  the  lobes  is 
slightly  polished  by  dentrition,  whilst  their  sharp  lanceolate 
points  are  not  worn,  from  which  circumstance  it  may  be  logically 
inferred,  that  the  lobes  of  the  teeth  of  the  lower  jaw  locked  into 
corresponding  spaces  in  those  of  the  upper  jaw,  as  in  the  hedge- 
hog {Erinaceus  europaus),  the  mole  {Talpa  vulgaris),  and  other 
Insectivora. 

The  third  true  molar  differs  from  the  first  and  second  in  pos- 
sessing six  instead  of  four  lobes ;  the  four  anterior  lobes  are  of 
the  same  form  and  structure  as  those  of  the  second  molar, 
only  they  are  somewhat  larger ;  the  third  or  posterior  pair  are 
smaller  than  either  of  the  others,  and  they  have  a  more  rudi- 
mentary form ;  the  anterior  cusp  is  absent  at  the  base  of  the 
external  lobe,  and  the  posterior  cusp  is  a  small  process  which  rises 
between  the  external  and  internal  lobes. 

Locality. — I  found  this  rare  fossil  in  a  bed  of  greenish  tough 
tenacious  clay,  being  No.  85  of  my  section*,  and  which  stratum 
I  have  shown  to  be  the  equivalent  of  No.  14  of  my  section  of 

♦  See  p.  98  of  these  Proceedings. 
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Hordwell,  Beacon^  and  Barton  Cliffs*,  from  whence  Mr.  Falconer 
obtained  the  specimen  which  formed  the  subject  of  Professor 
Owen's  paper.  It  is  important,  therefore,  to  note  that  these 
mammalian  remains  have  been  found  in  precisely  the  same  geo- 
logical horizon  on  both  shores  of  the  Solent  sea ;  thus  affording 
another  link  in  the  chain  of  evidence  which  proves  the  former 
union  of  these  tertiary  beds.  I  have  promised  the  loan  of  this 
specimen  to  Professor  Owen,  who  will  figure  it  in  the  forthcoming 
new  edition  of  his  ^British  Fossil  Mammalia/  for  this  reason  I 
have  not  figured  it  here. 

Tooth  of  an  unknovm  Saurian. 

1  had  the  good  fortune  to  meet  with  a  very  perfect  reptilian 
tooth  in  the  Wealden  clay  of  Brixton  Bay;  the  accompany- 
ing figure,  of  the  natural  size,  was  drawn  on  wood  by  Mr.  W. 
H.  Baily,  as  it  is  important  that  palaeontologists  should  possess 
a  faithful  drawing  of  its  singular  form,  to  enable  them  to  com- 
pare future  discoveries  with  the  subject  of  this  note,  and  even- 
tually to  determine  the  genus  of  Saurians  to  which  it  belonged.  I 
had  the  pleasure  of  showing  this  tooth  to  Professors  Forbes,  6er- 
vais  and  Owen,  Dr.  Mantell,  and  Messrs.  Waterhouse  and  Wood- 
ward, who  were  all  unacquainted  with  the  form.  Dr.  Mantell 
thought  it  had  some  resemblance  to  a  tooth  found  in  the  Wealden 
of  Tilgate  Forest,  and  which  he  imagined  belonged  to  the  Hy- 
laosaurus.  "  These  teeth,'*  he  observes,  '*  are  about  li  inch  in 
height,  and  commence  at  the  base  with  a  cylindrical  shank, 
which  gradually  enlarges  into  a  crown  of  an  obtusely  lanceolate 
form,  convex  in  front,  slightly  depressed,  and  terminating  in  an 
angular  rounded  apex,  the  margins  of  which  are  generally  more 
or  less  worn,  as  if  from  dentrition.  The  crown  is  solid,  but  the 
fang  encloses  a  small  pulp-cavity ;  the  surface  is  enamelled,  and 
eovered  with  very  fine  longitudinal  striae ;  the  base  in  every  spe- 
cimen appears  broken  transversely,  and  has  not  a  smooth  sur- 
face, as  if  it  had  been  loosened  by  absorption  and  shed  natu- 
rally f.'*  The  Doctor  has  given  a  figure  of  this  tooth  which  dif- 
fers so  much  from  our  specimen,  that  we  cannot  suppose  it 
belonged  to  a  reptile  of  the  same  genus. 

Description. — Our  new  tooth  is  divisible  into  the  crown  and 
the  root :  the  line  of  demarcation  between  these  parts  is  clearly 
defined  by  the  terminal  undulation  of  the  enamel.  The  crown 
is  somewhat  of  a  bayonet-shape ;  from  the  frontier  line  of  the 
enamel  to  the  apex,  it  measures  in  front  1  inch  and  ^^ths; 
behind  2  inches  and  ^\yth ;  the  antero-posterior  diameter  at  its 

♦  See  p.  120  of  these  Proceedings. 

t  Hand-Book  of  the  Fossils  of  the  British  Museum,  p.  326. 
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widest  part  exceeds  1  inch,  and  its  transverse  diameter  is  i%ths 
of  an  inch  (rf). 


The  crown  [d,  b,  c)  is  unequally  convex  in  front  and  concave  (a) 
behind.  The  general  form  of  the  crown  is  shown  in  a,  b,  c; 
the  anterior  side  thereof  {a,  b)  is  convex  and  sabre-shaped, 
and  the  posterior  border  (a,  b)  is  slightly  concave ;  the  external 
convex  surface  (6)  is  c&vered  with  smooth  enamel,  which  forms 
four  blunt  ridges  on  its  most  prominent  part,  and  terminates 
inferiorly  in  a  delicate  rugous  structure,  forming  a  well-de- 
fined arch  (6),  the  convexity  of  which  is  directed  towards  the 
apex ;  the  posterior  surface  of  the  crown  (a)  is  flat  below  and  con- 
cave above  ;  the  enamel  is  smooth  above  and  rugous  below,  as  on 
the  anterior  surface,  but  it  extends  much  farther  down  the 
crown  (nearly  half  an  inch)  and  forms  an  arch,  the  convexity  of 
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which  is  directed  towards  the  root ;  the  internal  surfaces  of  the 
anterior  and  posterior  borders  {a)  are  abruptly  truncated,  appa- 
rently by  dentrition,  and  near  the  base  of  the  posterior  border 
there  is  an  oblique  fold  or  depression,  close  to  which  are  marks 
of  abrasion  by  dentrition :  the  unequal  extent  of  the  enamel  on 
the  external  and  internal  surfaces  of  the  crown  proves  that  the 
external  plate  of  the  ramus  of  the  jaw  was  deeper  on  the  external 
than  on  the  internal  side. 

The  root  (a,  6,  c,  e)  is  nearly  cylindrical ;  from  the  external  ter- 
minal fold  of  enamel  to  its  fractured  part,  it  measures  1  inch 
and  i^^ths ;  its  surface  is  much  concealed  by  the  matrix,  and  has 
masses  of  pyrites  adhering  thereto ;  it  forms  a  hollow  cylinder 
(e)  which  inclosed  a  pulp-cavity ;  the  structure  and  form  of  the 
root  is  that  of  a  tooth  which  was  implanted  in  a  distinct  alveolus 
of  a  large  and  powerful  jaw.  Part  of  the  apex  is  broken  off,  the 
position  of  which  we  have  indicated  by  dotted  lines ;  there  can 
be  no  doubt  that  it  was  sharply  pointed,  and  that  this  tooth  was 
an  instrument  destined  to  pierce  the  soft  structures  of  other  ani- 
mals, and  consequently  that  it  belonged  to  an  extinct  genus  of 
carnivorous  reptUes. 

Diadema  Autissiodorense,  Cotteau. 

Syn.  Diadema  Autissiodorense,  Cotteau,  Cat.  Method,  des  Echi- 
nides  dans  I'^tage  Ndocomien,  p.  5. 

Test  pentagonal,  depressed;  interambulacral  tubercles  a  little 
larger  than  those  of  the  ambulacral  areas,  more  especially  as 
they  approach  the  ovarial  disc;  interambulacral  areas  with  two 
rows  of  primary  tubercles,  and  two  incomplete  series  of 
secondary  tubercles  at  the  ambulacral  sides  thereof,  which 
gradually  disappear  on  the  upper  surface ;  ambulacral  areas 
prominent,  with  two  rows  of  primary  tubercles  much  dimi- 
nished in  size  at  the  upper  surface.  Pores  in  a  double  series 
near  the  ovarial  disc  and  at  the  circumference  of  the  mouth. 

Height  -i%ths  of  an  inch ;  transverse  diameter  ^§ths  of  an 
inch. 

Description, — In  its  general  outline  this  beautiful  Urchiq  re- 
sembles D,  depressum  of  the  Inferior  Oolite,  but  the  details  of  its 
structure  are  very  distinct  from  that  form.  The  circumference 
is  pentagonal  from  the  convexity  of  the  ambulacral  are»,  and  the 
base  and  summit  are  much  depressed. 

The  interambulacral  areas  are  one-third  broader  than  the 
ambulacral;  two  rows  of  primary  tubercles  occupy. the  centre  of 
the  plates ;  there  are  about  ten  pairs  of  tubercles  in  each  area, 
which  are  of  a  moderate  magnitude,  and  gradually  diminish  in 
size  from  the  circumference  to  the  base  and  summit ;  the  mam- 
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miliary  eminences  are  small^  their  summits  are  deeply  crenulated, 
and  the  tubercles^  of  proportional  size,  are  deeply  perforated;  at  the 
circumf^^nce  six  rows  of  granules  separate  the  tubercles  from  each 
other,  but  towards  the  upper  surface  the  four  central  rows  are 
absent,  which  leaves  a  naked  space  in  the  middle  of  the  area ; 
three  rows  of  granules  in  like  manner  separate  the  tubercles 
fit>m  the  poriferous  valleys ;  at  the  base  of  the  area,  and  extend- 
ing as  far  as  the  circumference  of  the  test,  ai'c  incomplete  rows 
of  secondary  tubercles ;  these  gradually  diminish  in  size  and  dis- 
appear at  the  upper  surface,  which  is  occupied  with  an  unequal- 
sized,  close-set  granulation  about  three  rows  deep ;  the  ambu- 
lacral  areas  are  one-third  narrower  than  the  intei*ambulacral, 
they  are  however  very  prominent  and  convex,  and  are  occupied 
with  two  rows  of  primary  tubercles  about  ten  in  a  row ;  the  lower 
six  pairs  of  tubercles  are  nearly  as  large  as  the  corresponding 
tubercles  in  the  interambulacral  areas,  but  the  upper  four  pairs 
are  much  smaller,  so  that  whilst  there  is  a  great  uniformity  in 
the  size  and  form  of  the  tubercles  on  the  base  and  circumference 
of  the  test,  there  is  a  very  marked  difference  between  those  of 
the  ambulacra  and  those  of  the  interambulacra  in  the  vicinity  of 
the  ovarial  disc ;  the  intertubercular  space  is  occupied  by  a  zig- 
zag band  of  granulation,  which  is  narrow  below  where  the  tu- 
bercles are  large,  but  becomes  broader  above  where  they  are 
small.  The  pores  are  arranged  in  double  pairs  near  the  summit 
and  mouth,  but  in  the  other  part  of  the  avenues  they  are  in 
single  pairs ;  the  apical  disc  is  absent  in  our  specimen,  and  the 
mouth  is  large  and  decagonal. 

Affinities  and  differences.— This  species  nearly  resembles  D, 
Bourgueti,  Ag.,  but  differs  from  it  in  the  rudimentary  condition 
of  the  upper  tubercles  of  the  ambulacra,  and  in  having  the  pores 
in  double  pairs  above  and  below ;  the  intermediate  granulation  is 
likewise  less  homogeneous  than  in  D.  Bourgueti, 

Locality, — I  collected  this  Urchin  from  the  lower  greensand  at 
Atherfield,  in  No.  4  of  the  Cracker  group  of  Dr.  Pitton's  section  : 
it  must  be  very  rare,  as  none  of  the  cabinets  of  Atherfield  fossils 
hitherto  examined  by  me  contain  a  specimen  of  this  Diadema, 
It  has  been  collected  by  M.  Cotteau  from  the  Neocomien  stage 
at  Auxerre,  where  it  is  likewise  very  rare. 

History. — Discovered  by  the  author  in  the  Isle  of  Wight  in 
1850,  and  by  M.  Cotteau  in  France  in  1851,  but  first  described  by 
the  latter  in  his  ^  Catalogue  M^thodique  des  Echinides  recueillis 
dans  F^tage  N6)comien,'  and  which  brochure  I  received  since 
I  read  this  communication.  As  there  is  no  figure  of  this  Urchin 
extant,  I  intend  giving  one  of  the  beautiful  specimen  before 
me,  along  with  some  other  new  forms  of  that  group  which  I  hope 
shortly  to  publish. 
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Note  on  the  Oryphsea  of  the  Bed  called  Gryphiie  Grit  in  the 
Cotteswolds.     By  John  Lycbtt,  Esq. 

Read  February  1853. 

The  lower  bed  of  the  upper  ragstones  in  the  Cotteswold  Inferior 
Oolite  exhibits  an  immense  profusion  of  a  well-known  Gryphsea^ 
and  this  circumstance^  together  with  the  very  limited  strati- 
graphical  range  of  the  shell,  combines  to  render  it  of  much 
importance  to  the  geologist,  as  it  affords  a  certain  guide  to  that 
portion  of  the  Inferior  OoUte.  This  Gryphaea  has  been  univer- 
sally accepted  as  the  G,  cymbiwn  of  Lamarck,  but  the  position 
of  that  species  upon  the  continent  is  known  to  be  the  Middle 
Lias,  of  which  it  is  considered  to  be  one  of  the  characteristic 
forms,  and  a  reference  to  the  figures  and  descriptions  of  Lamarck's 
shell  proves  that  it  is  perfectly  distinct  from  the  Cotteswold 
species.  In  the  first  edition  of  the  ^  Geology  of  Cheltenham,'  by 
Sir  R.  Murchison,  the  Gryphaea  is  tabulated  G.  cymbium,  and 
this  name  was  copied  into  the  second  edition,  in  which  however, 
fortunately,  an  illustration  was  given  of  it  at  pi.  7.  fig.  3. 
Subsequent  lists  of  Inferior  Oolite  fossils  have  included  Gryphaea 
cymbium.  It  does  not  appear  that  Lamarck's  species  has  been 
recognised  in  the  lias  of  England ;  it  possesses  a  general  resem- 
blance to  G.  incurva  and  G.  obliquata,  except  that  the  larger 
valve  has  much  less  convexity,  the  beak  is  much  less  incurved, 
and  has  a  small  area  by  which  it  was  attached  to  other  bodies ; 
the  upper  valve  is  also  much  larger ;  the  margins  of  the  valves 
are  regular  and  not  sinuous ;  the  height  of  the  shell  always  much 
exceeds  the  lateral  diameter,  sometimes  in  the  proportion  of  6 
inches  by  3 ;  it  is  nearly,  and  in  some  instances  perhaps  alto- 
gether, destitute  of  the  deep  sulcation  and  large  lateral  lobe 
which  distinguish  the  dorsal  surface  of  the  convex  valve  in  the 
Cotteswold  species.  G.  cymbium,  Lam.,  is  well  exemplified  in 
the  figures  of  Goldfuss'i^  and  Buvignierf,  the  larger  figure  of 
Goldfuss  representing  the  shell  in  an  advanced  stage  of  growth, 
in  which  it  acquired  a  greater  degree  of  elongation,  the  general 
outline  constituting  a  tolerable  resemblance  to  the  object  which 
the  name  indicates. 

Another  Grjrphsea,  associated  in  the  same  beds  with  G.  cym^ 
bium,  and  of  which  it  may  possibly  be  only  a  variety,  presents 
a  more  near  approximation  to  the  Cotteswold  species ;  it  has  a 
great  degree  of  flatness  and  some  irregularity  which  reminds 

*  Petref.  Germaniie,  tab.  7-  fig.  3 ;  tab.  86.  fig.  1. 

t  Geol.  et  Pal^oDt.  Dep.  de  la  Meuse,  Atlas,  pi.  5.  figs.  5,  6,  7- 
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us  somewhat  of  the  true  oysters ;  it  has  also  a  lateral  lobe  and 
sulcus^  but  much  less  prominent  than  in  the  Cotteswold  shell,  the 
general  elongated  form  resembling  G.  cymbium.  M.  Buvignier 
considers  it  to  be  distinct  from  G.  ct/mbium,  and  has  named  it 
G.  Broliensis*. 

The  conspicuous  sulcation  and  lobe  which  serves  prominently 
to  distinguish  the  Cotteswold  shell,  is  a  feature  which  in  a  more 
modified  form  is  present  in  nearly  the  whole  of  the  species  of 
this  subgenus,  of  which  it  constitutes  one  of  the  characteristic 
attributes ;  for  although  the  species  of  Gryphaea  are  more  easily 
distinguished  than  those  of  the  true  oysters,  there  exists  never- 
theless a  large  amount  of  variation.  The  adherent  species  will 
be  found  to  exhibit  greater  variability  than  the  others ;  it  may 
consequently  be  inferred,  that  the  variation  of  form  is  connected 
with  the  position  which  was  accidentaUy  retained  by  the  attached 
shell.  The  Cotteswold  Giyphaea,  which  exhibits  a  considerable 
difference  of  aspect,  was  frequently  attached  to  another  of  the 
same  species,  the  shells. being  clustered  together  in  masses. 

In  conformity  with  precedents  in  similar  instances,  I  dedicate 
our  Cotteswold  Gryphaea  to  the  author  who  first  figured  it  in 
the  ^  Geology  of  Cheltenham,'  and  whose  labours  have  contri- 
buted so  much  to  enlarge  our  knowledge  of  the  fauna  of  the 
Oolite. 

GRYPHiEA  BUCKMANNI. 

Syn.  Gryphaa  cymbium^  Murch.  Geol.  Chelt.  1834,  p.  10. 

columba,  Lonsdale,  in  Geol.  Proceedings,  1835. 

q/mbiumy  Morris,  Catal.  Brit.  Foss.  p.  109,  1843. 

cymbium,  Geol.    Chelt.   2nd  edit.  1845,  p.  75, 

pi.  7.  fig.  3. 
Sp,  char.  Shell  transversely  ovate,  very  convex,  irregularly  and 
concentrically  laminated ;  beak  acute,  incurved,  with  a  small 
adherent  area;  larger  valve  extended  laterally,  inflated  and 
bilobed,  having  a  wide  and  deep  sulcation  which  extends  from 
the  beak  to  the  lower  border ;  upper  valve  concave ;  margins  of 
the  valves  sinuated. 

The  deep  sulcation  in  the  dorsal  ^surface  separates  a  posterior 
lateral  lobe,  which  in  the  mature  form  has  a  diameter  equal  to  a 
third  part  of  the  entire  valve  :  in  the  young  state  the  posterior 
lobe  is  but  slightly  developed,  and  the  valves  at  that  part  are 
thin,  but  the  groove  is  always  conspicuous. 

The  species  which  most  nearly  approach  G.  Buckmanni  are 
G.  dilatata.  Sow.,  and  G.  controversa,  Roemer ;  but  these  latter 
are  much  larger  species,  they  are  less  inflated,  and  have  the 
dorsal  sulcation  much  more  superficial. 

*  G^l.  et  Pal^ont.  Dip.  de  la  Mease,  Atlas^  pi.  5.  figs.  7>  8,  9. 
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Additional  Notice  of  the  genus  Tancredia  {Lycett),  Hettangia 
(Turquem).    By  John  Lycett,  Esq. 

Read  February  1853. 

At  a  meeting  of  the  Cotteswold  Naturalists^  Club,  held  July  80, 
1850,  I  had  the  honour  to  submit  a  memoir  on  the  Testacea  of 
the  middle  division  of  the  Inferior  Oolite,  accompanied  by  a 
separate  description  of  a  group  of  small  bivalve  shells  which 
occur  both  in  that  rock  and  in  the  Great  Oolite.  This  group  I 
proposed  to  erect  into  a  genus,  to  be  called  Tancredia,  a  name 
intended  to  commemorate  a  gentleman  no  longer,  unfortunately, 
a  participator  in  our  reunions.  The  fragility  of  the  small  shells 
which  exemplified  the  genus,  together  with  the  coarseness  of  the 
investing  stone,  prevented  my  exposing  the  hinge  of  the  left 
valve  so  clearly  as  could  be  wished;  it  was  not  therefore  figured, 
and  the  description  of  the  hinge  in  that  valve  was  defective ;  but 
the  hinge  of  the  right  valve,  together  with  the  external  forms  of 
three  species,  were  faithfully  rendered  W  Mr.  Sowerby  in  the 
plate  which  accompanied  the  memoir.  Tne  'Annals  and  Maga- 
zine of  Natural  History'  for  December  1850  contained  the  paper 
in  question,  and  it  was  incorporated  with  the  Transactions  of  the 
Cotteswold  Naturalists'  Club.  The  description  of  the  hinge  in 
the  right  valve  was  substantially  correct,  but  owing  to  an  im- 
perfect knowledge  of  the  form,  arising  from  the  valves  being 
always  found  disunited,  the  term  anterior  was  employed  for 
posterior,  and  vice  versd. 

It  is  necessary  to  revert  to  these  facts  with  precision,  as  during 
the  past  year  (1852)  a  French  author  of  eminence,  both  as  a 
geologist  and  palaeontologist,  M.  A.  Buvignier  of  Verdun,  has,  in 
a  new  and  splendid  work  on  the  geology  of  the  department  of 
the  Meuse,  figured  and  described  certam  species  of  Tancredia 
imder  the  new  generic  name  Hettangia,  a  name  which  he  states 
to  have  been  chosen  by  M.  Turquem,  the  discoverer  of  the  genus. 
The  very  superior  manner  in  which  the  figures  of  that  work  are 
executed  leaves  no  doubt  of  the  identity  of  the  two  genera;  the 
five  species  which  M.  Buvignier  has  illustrated  are  from  the  Lias, 
and  bear  the  specific  names  Broliensis,  Deshayesea,  Turquemea, 
longiscata,  and  Raulinea  ?  They  are  all  distinct  from  the  oolitic 
species  of  the  Cotteswolds.  From  this  statement  it  is  evident, 
that  in  the  absence  of  any  other  notice  of  the  genus,  my  memoir 
on  Tancredia  has  a  claim  to  priority,  and  the  generic  name  which 
I  have  chosen  should  be  retained.     More  recently  three  addi- 
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tional  species  have  been  ascertained  in  our  Great  Oolite^  and  the 
hinge- characters  of  a  fine  Inferior  Oolite  species  have  been  dew- 
loped  :  as  the  latter  shell,  from  its  superior  size  and  the  promi- 
nence of  its  dentition,  constitutes  a  remarkable  example  of  the 
genus,  I  propose  to  describe  it  in  detail,  premising  that  the  same 
species,  in  a  greatly  diminished  form,  was  figurdl  in  the  plate 
which  accompanied  the  memoir  of  1850,  under  the  name  of 
71  donacifarmis.  The  small  figure  there  given  represents  the 
usual  size  of  specimens  obtained  in  the  shelly  freestone  of  Leck- 
hampton  Hill ;  the  larger  examples  now  to  be  described  occur  not 
unfrequently  in  the  bed  called  Gryphite  grit,  at  Rodborough  Hill, 
near  Stroud,  a  locaUty  which  has  produced  so  many  novel  and 
finely-preserved  testacea.  Upon  comparing  the  hmge  of  the 
new  shell  with  that  of  T.  extensay  which  was  figured  in  my  me- 
moir, the  difference  between  them  is  found  to  be  considerable, 
and  it  requires  a  close  scrutiny  to  perceive  that  the  parts  and 
their  arrangement  are  alike  in  both,  modified  by  the  more  ad- 
vanced growth  of  the  larger  shell,  and  still  more  so  by  the  pecu- 
liarities of  the  species. 

The  dental  characters  of  T.extensa  have  much  less  prominence ; 
they  project  but  little  vertically,  and  are  more  extended  longi- 
tudinally. A  similar  difference  is  observable  between  the  species 
which  M.  Buvignier  has  figured :  his  T,  Broliensis  in  its  hinge 
approaches  to  that  of  our  large  shell ;  but  the  hinge  of  his  smaller 
and  more  elongated  species,  Deshayesea,  presents  a  near  resem- 
blance to  that  of  our  T.  extensa ;  the  greater  obliquity  of  the 
cardinal  tooth  in  the  elongated  species  is  strongly  marked,  more 
especially  in  the  left  valve.  The  Rodborough  examples  of  T.  do- 
naciformis  may  be  regarded  as  representing  the  hinge-features 
in  an  exaggerated  form,  the  result  in  some  degree  of  greater  age, 
inasmuch  as  smaller  shells  from  the  same  locality  lose  much  of 
this  prominence  of  character.  There  would  seem  to  exist  much 
variability  in  the  margins  of  the  valves :  all  the  specimens  figured 
by  M.  Buvignier  have  a  considerable  aperture  at  the  truncated 
posterior  border ;  our  Cotteswold  examples  present  this  character 
much  modified ;  it  is  however  very  evident  in  T,  donaci/ormis ; 
but,  strictly  speaking,  the  borders  of  the  valves  are  not  close- 
fitting  along  their  extent. 

The  fact  that  four,  and  perhaps  five,  species  of  Tancredia  have 
been  obtained  in  the  Lias  of  France,  will,  it  is  trusted,  induce 
collectors  to  examine  the  same  formation  in  Gloucestershire  with 
increased  attention.  M.  Buvignier  does  not  record  the  genus 
in  the  Oolites.  In  England  it  has  hitherto  been  recognised  only 
in  the  lower  oolitic  system,  which  would  appear,  from  the  work 
of  M.  Buvignier,  to  be  very  partially  and  inadequately  repre- 
sented in  the  Department  of  the  Mcuse. 
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TaNCREDIA  DONAC1FORMI8. 


Sp.  char.  Shell  subtrigonal^  transverse^  rather  depressed^  pointed 
at  the  extremities ;  umbones  mesial  or  antero-mesial^  small^ 
depressed ;  anterior  side  attenuated^  its  superior  margin  rather 
concave;  posterior  side  truncated  and  gaping^  its  margin 
straight^  posterior  to  the  ligament^  and  sloping  obliquely  down- 
wards; an  angle  extends  obliquely  from  the  umbo  to  the 
infero-posterior  extremity;  ligament  shorty  external,  hori- 
zontal; margins  of  the  valves  not  close-fitting  and  rather 
irregular. 

Upon  the  principle  that  our  choice  of  the  typical  example  of 
a  genus  should  comprise  the  several  peculiarities  of  the  form  in 
a  conspicuous  manner^  I  prefer  to  select  the  present  species  to 
illustrate  Tancredia,  and  will  adopt  its  hinge-characters  in  the 
following  amended  description : — 

Hinge  with  an  obtuse  cardinal  tooth  in  each  valve,  which  is 
received  into  a  corresponding  cavity  in  the  opposite  valve ;  there 
is  also  occasionally  in  the  right  valve  a  small  anterior^  and  in  the 
left  a  small  posterior,  accessory  tooth  upon  the  elevated  margin 
of  the  cavity ;  lateral  teeth,  one  large  posterior  and  approximate 
in  each  valve,  that  of  the  left  valve  projecting,  and  received  into 
a  depression  formed  by  the  tooth  or  callosity  of  the  other  valve. 
Muscular  impressions  oval ;  pallial  impression  simple,  faintly 
marked.  There  is  no  lunule :  the  margin  of  the  right  valve  an- 
terior to  the  umbo  forms  a  thickened  projecting  fold  which  covers 
the  tooth  of  the  other  valve,  and  is  received  into  a  corresponding 
receding  portion  of  the  margin  of  that  valve,  so  that  the  junctions 
of  the  valves  anterior  to  the  umbones  have  a  sinuous  flexure.  The 
lateral  teeth  are  remarkably  large  in  our  typical  species ;  they  are 
never  altogether  absent,  but  are  much  depressed  in  some  other 
species ;  and  when  this  variation  occurs  in  connexion  with  a  de- 
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pressed^  oblique,  and  elongated  cardinal  tooth  in  the  left  valve, 
the  hinge  is  much  altered  in  its  aspect :  the  variation  is  exem- 
plified by  several  species  which  occur  in  our  Great  Oolite  and 
in  the  Lias  of  the  Meuse. 

The  small  accessory  cardinal  teeth  are  very  uncertain  in  their 
distinctness,  and  constitute  only  a  minor  and  variable  feature. 

The  figure  of  Tancredia  varies  according  as  the  anterior  or 
posterior  sides  are  the  most  produced ;  several  species  have  the 
posterior  side  very  short  and  convex,  the  figure  then  nearly 
resembles  that  of  the  recent  Donaces :  all  the  species  hitherto 
discovered  are  destitute  of  ornament,  they  are  remarkably  smooth, 
and  exhibit  but  indistinctly  the  lines  of  growth. 

The  number  of  species  now  known  afibrd  sufficient  data  for 
comparison  with  other  genera,  and  to  determine  its  position  in 
the  malacological  system.  To  existing  genera  it  would  appear  to 
be  only  remotely  connected ;  but  there  are  certain  fossil  forms,  as 
yet  insufficiently  known,  which  seem  to  approach  to  it  in  several 
particulars  \  but  whether  these  latter  forms,  which  are  associated 
with  Tancredia  in  the  same  beds,  are  entitled  to  a  position  distinct 
from  existing  genera,  remains  to  be  determined.  M.  Buvignier 
has  only  indicated  the  position  of  Hettangia  by  placing  it  with 
the  Cardiace«. 
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Remarks  on  the  Lias  at  Fretheme  near  Neumham,  and  Purton 
near  Sharpness ;  ivith  an  Account  of  some  new  Foraminifera 
discovered  there;  and  on  certain  Pleistocene  Deposits  in  the 
Vale  of  Gloucester.  By  the  Rev.  P.  B.  Brodie^  M.A., 
F.G.S. 


Read  3rd  May  1853. 


I  AM  afraid  that  the  few  observations  I  have  to  offer  on  the 
strata  and  fossils  at  Fretheme  CUff  will  present  little  novelty  or 
importance ;  still  there  are  a  few  points  of  interest  to  which  I 
wish  to  draw  the  attention  of  our  Members,  and  which  seem  to 
deserve  a  short  notice.  The  Lias  here  rises  in  the  shape  of  a 
low  cliff  at  the  end  of  a  round  hill  between  Saul  and  Arlingham. 
You  are  aware  that  the  Severn  in  its  course  below  Longney 
makes  a  great  curve,  so  that  the  low  lands  in  this  district  are 
bounded  on  three  sides  by  the  river,  but  the  generally  flat  aspect 
of  the  scenery  is  reUeved  by  the  picturesque  and  bold  outlines  of 
the  Oolitic  hills  on  the  east  and  south-east,  and  the  Palseozoic 
system  of  May  Hill  and  the  Forest  of  Dean  on  the  west  and  north- 
west. There  are  several  cliffs  on  the  banks  of  the  Severn  where 
the  Lias  is  exposed  between  Gloucester  and  Aust  Passage.  West- 
bury  is,  I  believe,  the  first  of  these  below  Gloucester,  which  I 
have  already  described  (Fossil  Insects,  p.  58),  but  most  of  them 
exhibit  the  lowest  beds  of  the  Lias  resting  on  the  Red  Marl,  and 
contain  a  peculiar  and  on  the  whole  distinct  assemblage  of  or- 
ganic remains.  To  this  Fretheme  and  Purton  form  an  excep- 
tion, as  the  small  sections  exposed  there  consist  of  the  lower  Lias 
overlying  the  '^  Ostrea  bed,**  equivalent  to  certain  other  portions 
of  the  series  in  the  Vale  of  Gloucester,  as  at  Hatherly,  the  Leigh, 
Piffs  Elm,  Hardwicke,  &c.  The  upper  part  of  the  former  cliff 
is  composed  of  several  layers  of  grayish  white  and  blue  lime- 
stone, often  nodular,  divided  by  clay;  and  contains  numerous 
fossils,  viz.  the  characteristic  Gryphaa  incurva,  Lima  gigantea, 
Gervillia,  Avicula,  Pecten,  Nautilus,  Ammonites,  spines  and  plates 
of  Echinoderms,  and  a  few  other  shells.  The  lower  bands  pre- 
sent the  usual  altemations  of  blue  Umestone  and  shales,  which 
are  often  loaded  with  broken  joints  of  Pentacrinites,  amongst 
which  a  few  heads  of  the  rarer  Pentacrinites  tuberculatus  (Miller) 
have  been  met  with.  This  cliff,  however, is  particularly  interesting, 
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from  the  occurrence  of  a  new  and  fine  species  of  the  Brachiopod*^ 
Orbicuia  Townshendi  (named  after  the  discoverer),  and  one  of 
the  Foraminifera  which  I  lately  found,  and  which  Mr.  Rupert 
Jones  believes  will  prove  to  be  a  true  Ntmmulitef.  They  occur 
in  a  particular  part  of  the  cliff  near  the  centre,  and  seem  to  be 
confined  to  one  or  two  bands  of  limestone,  the  weathered  sur- 
faces of  which  occasionally  are  covered  with  them,  though, 
from  the  highly  crystalline  state  in  which  these  mimute  fossils 
are  preserved,  it  is  extremely  difficult  to  make  out  their  in- 
ternal structure.  This  is  the  first  occurrence  of  this  genus 
in  England  in  any  stratum  older  than  the  Eocene  (Tertiary) 
group,  and  was  hitherto  supposed  to  be  confined  to  the  Tertiary 
series.  Ehrenberg  proved  long  ago  that  many  of  these  minute 
organisms  among  the  Foraminifera  (which  form  so  important  a 
part  in  the  composition  of  many  rocks),  from  the  Chalk  upwards, 
had  continued  to  exist  even  to  the  present  day,  while  the  con- 
temporary forms  of  a  higher  order  had  become  extinct,  and  we 
may  therefore  feel  less  surprise  at  the  presence  of  a  true  Num- 
mmite  even  so  low  down  in  the  secondary  series  as  the  Lias, 
although  we  have  no  trace  of  the  same  genus  again  until  a  com- 
paratively recent  epoch,  a  wide  interval  of  time  having  elapsed 
between  its  supposed  first  creation  and  its  reappearance  in  pro- 
fusion in  the  Tertiary  series.  So  abundant  are  some  of  these 
fossils  in  some  places  abroad,  that  vast  masses  of  tertiary  limestone 
are  entirely  composed  of  them,  and  in  the  Lias  at  Fretheme  they 
are  generally  grouped  together  in  masses. 

M.  Bouvigny  has  lately  described  and  figured  a  NummuliteX 
from  certain  Jurassic  strata  on  the  continent,  namely  the  lower 
marls  belonging  to  the  calcaire  it  Astartes,  which  occurs  between 
the  Kimmeridge  Clay  and  the  Coral  Rag.  I  had  previously 
observed  similar  forms  in  the  Lias  near  Down  Hatherley,  but 
was  ignorant  of  their  true  characters,  for  which  palseontoiogists 
are  indebted  to  the  investigations  of  the  able  Assistant  Secretary 
of  the  Geological  Society,  Mr.  T.  R.  Jones,  who  has  already 
described  new  and  interesting  species  of  Foraminifera  from 
various  deposits.    My  ficiend  Mr.  C.  Moore  of  Ilminster,  a  zealous 

*  Mr.  C.  Moore  has  lately  found  several  new  species  ofBracMopoda  in  the 
upper  Lias  in  Somersetslure,  and  one  very  curious  shell  which  he  thinks 
may  belong  to  a  new  genus,  having  two  bosses  at  the  side.  Deslongchamps 
has  also  detected  several  new  forms  belonging  to  this  order  in  the  upper 
Lias  of  Normandy,  amongst  which  is  a  Leptana  of  large  size ;  all  those  pire- 
viously  discovered  by  Mr.  Moore  near  Ilminster  being  extremely  minute. 
See  Mr.  Davidson's  Monograph  :  Paleeontographical  Society. 

t  See  Mr.  Jones's  Note,  infra. 

X  Nummulina  HwnberHna:  see  G^ol.  statistique,  min^r.  et  pal^nt.  de  la 
Meuse ;  Atlas,  p.  47.  pi.  31.  f.  32-^. 
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and  able  collector  and  a  good  naturalist^  informs  me  that  although 
he  has  detected  fifty  new  species  of  Foraminifera  in  the  upper 
Lias  and  Marlstone  of  Somersetshire^  he  has  never  yet  ob- 
served a  Nummulite.  The  section  at  Purton  is  very  small,  but 
fossils  are  most  abundant ;  it  appears  to  be  a  little  higher  in  the 
series  than  Fretheme  ClijOT,  and  is  composed  of  clay  and  shale, 
in  which  are  imbedded  rounded  blocks  and  nodules  of  blue 
limestone.  Gryphaa  MacuUochii  is  very  abundant,  with  Pleuro- 
tomaria  Anglica,  Ammonites  Bucklandi  (a  fine  specimen  of  which 
was  discovered  by  Lord  Ducie),  a  few  of  the  Nummtdites  above 
referred  to,  and  two  other  new  and  interesting  species  of  Forami- 
nifera. Some  slabs  of  limestone  are  covered  with  many  speeies  of 
minute  Univalves.  It  is  at  this  spot  that  the  Lias  is  succeeded  by 
the  Upper  Ludlow  rocks,  which  crop  out  on  the  banks  of  the 
Severn  a  little  further  to  the  west.  I  confess  I  have  a  great  affec- 
tion for  the  muddy  Lias,  as  I  am  indebted  to  it  for  a  rich  store  of 
insect  remains.  When  I  first  came  into  this  district,  now  twelve 
years  ago,  I  carefully  examined  some  of  the  beds  of  the  lower  Lias, 
belonging  to  the  middle  part  of  the  formation  in  the  neighbour- 
hood of  Gloucester,  without  success,  and  I  was  struck  with  the 
paucity  of  organic  remains  (which  certainly  are  not  numerous), 
although  I  have  since  then  obtained  a  few  rare  and  interesting 
fossils  in  them,  especially  elytra  of  Coleoptera,  about  three  species 
of  Corals,  and  Foraminifera  having  the  appearance  of  Nummtdites. 
After  a  time  I  visited  Wainlode  Cliff,  where  the  basement  beds  of 
the  Lias  are  exposed  in  a  fine  section  resting  on  the  Red  Marl. 
There  for  the  first  time  I  discovered  several  wings  and  small 
wing-covers  of  Beetles  in  fallen  fragments  of  limestone,  which 
led  me  to  search  more  closely,  and  the  result  has  been  a  fine 
collection  of  wings,  elytra,  and  a  few  entire  insects  from  this 
division  of  the  Lias,  not  onlv  in  Gloucestershire,  but  in  Somer- 
setshire, Worcestershire,  ana  Warwickshire,  where  these  insect 
beds  are  more  or  less  extensively  developed,  and  present  many 
features  of  novelty  and  interest. 

I  subjoin  a  Note  with  which  Mr.  R.  Jones  has  lately  favoured 
me,  since  his  renewed  examination  of  these  little  fossils. 

My  deab  Sir, 

The  foUowing  ai*e  the  characters  of  the  minute  bodies  in  the 
Fretheme  limestone,  as  far  as  I  have  been  enabled  to  work 
them  out.  They  are  discoidal,  convex  on  both  sides  equally, 
^\  inch  in  diameter,  and  ^^^  inch  thick  in  the  centre.  The 
surface  is  very  coarsely  granulated,  excepting  a  narrow  out- 
side border  on  each  face  and  the  edge,  which  parts  are  but 
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slightly  roughened.  The  granulation  in  some  specimens  follows 
irregular  wavy  lines  from  the  centre  of  the  disc  towards  the 
border ;  in  others  it  is  arranged  somewhat  spirally  around  the 
centre;  more  generally,  however,  it  covers  the  central  space 
thickly  and  irregularly.  Between  the  smooth  border  and  the 
granulated  central  part  is  a  slight,  narrow  depression,  which  is 
stronger  in  some  specimens  than  in  others.  The  edge  is  rather 
obtuse. 

When  sections  and  transparent  slices  of  these  little  bodies  are 
examined,  the  whole  body  is  seen  to  be  coarsely  crystalline ;  but 
by  means  of  lenses  of  different  powers  and  under  a  strong  micro- 
scope several  important  indications  of  structure  may  be  recc^- 
nized.  The  horizontal  sections  exhibit  internal  spiral  walls  (which 
are  not,  however,  in  the  specimens  I  have  yet  manipulated,  trace- 
able to  the  very  centre),  together  with  short,  straight,  cross 
septa,  which  latter  are  very  visible  in  a  weather-worn  specimen 
from  Purton.  In  the  vertical  sections  are  seen,  on  each  side  of 
the  median  line,  the  vertical  tapering  '^  columns ''  (originating 
in  the  local  difference  of  structure  in  the  shell  tissue),  character- 
istic of  the  Nummulite  group,  and  traces  of  the  central  hori- 
zontal row  of  chambers.  A  line  of  fracture  traverses  this  series 
of  chambers,  and  sometimes  brownish  patches  stain  the  calc-spar 
along  this  Ime ;  but  the  shape  of  these  chambers  is  not  satisfac- 
torily shown. 

I  have  not  yet  been  able  to  recognize  the  apertures  of  con- 
nexion between  the  chambers  nor  the  aperture  of  the  last  outer 
chamber. 

The  horizontal  median  line  of  chambers,  spirally  arranged,  the 
vertical  '^  columns,'*  and  the  superficial  granulations  (which  are 
continuous  with  the  internal  "  columns  *^  are  characteristic  of 
the  true  Nummulite ;  but  unfortunately  we  do  not  know  whether 
the  position  of  the  apertures  of  the  c^s  in  this  Uttle  fossil  cor- 
responds with  that  in  the  genus  just  referred  to.  Provisionally, 
however,  it  may  be  regarded  as  a  Nummulite ;  and,  should  you 
see  no  objection,  it  may  be  termed  Nummulites  ?  liassicus. 

This  form  essentially  differs  from  M.  Bouvigny's  Nummtdina 
Humbertina,  especially  in  external  character  and  in  size. 

The  three  Stichostegian  Foraminifers  from  Purton  are  Denta- 
Una,  belonging  to  two  species.  In  shape  one  of  them  is  some- 
thing like  D,  pauperata  (D'Orbigny),  and  the  other  approaches 
/).  Lomeiana  (D'Orbigny).  To  describe  and  name  these  fossils 
without  figures  would  not  be  advisable. 

I  may  here  add,  that  some  years  since  I  obtained  from  a  spe- 
cimen of  Lias  clay  from  Gloucestershire  some  minute  fossils 
which  may  be  enumerated  with  the  above,  viz.  a  Cristellaria  and 
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a  VoffmuUna,  which  were  associated  with  the  Sphriltina  infima 
and  a  few  Cytheres. 

I  am^  dear  Sir^  yours  very  truly^ 

T.  RuPBRT  Jones. 
The  Rev.  P.  B.  Brodie,  A.M.,  F.G.S.  ^c. 

Sept.  21,  1853. 


I  must  now  draw  your  attention  to  certain  gravel  beds  round 
Glouc^ster^  which  have  not  been  sufficiently  or  accurately  ex- 
aminedy  and  which  I  hope  some  of  our  Meml>ers  will  shortly  un- 
dertake to  do.  They  are  evidently  of  different  age ;  one  of  the 
most  recent  appears  to  be  the  alluvial  deposits  on  the  banks  of 
the  Severn^  of  which  the  following  section  in  descending  order 
affords  an  example^  and  was  given  me  by  Mr.  Edwards^  one  of 
the  engineers  of  the  Gloucester  and  Chepstow  Railway. 

ft     in. 

Sofl     1     0 

Sand  and  red  clay     10    8 

light  blue  clay     13    9 

Peat   2    0 

Red  sandy  clay. 4    0 

Brown  sand 1  10 

Rouffh  gravel 7    8 

Sand  and  gravel    2    0 

Fine  gravel    5  10 

Hard  blue  marl     2    3 

Total 51     0 

The  above  section  was  taken  close  to  the  Severn  at  Westgate 
(Over)  Bridge.  No  shells  are  mentioned^  but  the  thickness  of  the 
deposit  is  worthy  of  notice.  The  gravel  round  Gloucester  is 
mainly  composed  of  rolled  fragments  of  Oolite  and  debris  of 
Lias^  and  was  evidently  derived  from  the  Inferior  Oolite  and 
Lias  adjacent.  Some  pretty  Oolitic  Corals  may  be  found  in  it, 
and  occasionally  bones  and  teeth  of  Elephant,  Horse  and  Deer, 
but  these  are  very  scarce.  During  the  excavations  for  the  Great 
Western  Railway  at  Stroud^  many  fine  remains  of  Elephant,  Bhi- 
noceros.  Horse,  Deer,  and  Ox  were  procured  from  the  gravel,  and 
several  of  these  are  now  in  the  collection  of  our  friend  and  col- 
league Professor  Buckman.  The  summit  of  Wainlode  Hill  is 
capped  by  a  bed  of  pebbles  called  the  Northern  Drift,  and  is 
chiefly  made  up  of  rolled  and  rounded  pebbles  of  ancient  rocks 
and  some  flints,  which  have  travelled  frt>m  the  north  and  north- 
east. 

Another  and  very  interesting  deposit  of  gravel  occurs  in  the 
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neighbourhood  of  Westbnry^  which  clearly  owes  its  origin  to  the 
destruction  of  the  Old  Red  Sandstone  in  the  forest^  and  of  the 
Silurian  rocks  of  Huntley^  May  Hill^  and  Longhope  adjoining. 
Among  other  things  it  contains  many  beautiful  Corals  from  the 
Wenlock  limestone.  I  had  hoped  to  have  been  able  to  have  in- 
vestigated the  Pleistocene  formation  generally  in  Gloucestershire, 
but  unfortunately  I  have  not  had  time  to  accompUsh  it^  and  I 
must  therefore  leave  the  task  to  abler  and  better  hands.  Of 
late  these  more  modem  accumulations  have  deservedly  attracted 
the  attention  of  geologists,  and  many  interesting  facts  have  been 
brought  to  light  respecting  them,  and  it  is  most  desirable  that 
they  should  be  carefully  examined  and  described  in  different 
localities. 

As  I  am  so  shortly  about  to  leave  this  neighbourhood,  to  my 
great  regret,  I  may  be  excused,  perhaps,  in  conclusion,  for  pay-» 
ing  a  parting  tribute  of  regard  to  the  geology  of  the  district,  to 
which  I  owe  many  days  of  health  and  happiness,  and  I  can  only 
say  that  I  know  of  no  other  which  presents  so  rich  and  import* 
ant  a  field  of  research,  or  one  wherein  a  diligent  and  active  lover 
of  science  ma^  reap  a  more  productive  or  abundant  harvest. 

Within  a  curcuit  of  twenty  miles,  nearly  every  formation,  from 
the  commencement  of  the  lower  Oolite  down  to  the  lower  Silu- 
rian system^  may  be  studied  with  comparative  ease,  and  a  good 
suite  of  fossils  from  each  stratum  may  be  collected.  This,  as 
many  of  you  are  well  aware,  comprises  a  very  extensive  series  of 
rocks  of  vast  extent  and  thickness,  of  great  value  in  an  oecono- 
mical  point  of  view,  and  containing  a  varied  and  widely  different 
fauna,  by  which  we  obtain  a  knowledge  of  the  earth^s  history  in 
past  times,  from  one  of  the  earliest  ages  up  to  a  much  more 
recent  period. 

The  sorrow  felt  on  leaving  a  neighbourhood  so  instructive  in 
natural  phsmomena  is  increased  by  the  loss  of  these  pleasant 
meetings,  and  the  parting  with  many  scientific  friends,  whose 
companionship  has  added  a  charm  and  a  zest  to  the  studies  of 
the  closet  and  the  more  active  labours  of  the  field,  and  must  ever 
aflbrd  a  great  encouragement  in  the  pursuit  of  those  noble  ends 
and  grand  discoveries  for  which  geology  is  so  pre-eminently 
distinguished. 
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On  some  new  species  of  Trigonia  Jrom  the  Inferior  Oolite  of  the 
CotteswoUsy  with  preliminary  Remarks  %ipon  that  Genus.  By 
John  Lycstt,  Esq. 


Rbad  19th  July  1853. 


''  Not  only  by  their  numbera,  bat  still  more  by  the  richness  of  their  spe- 
cific divisions,  by  the  peculiar  mominenoe  of  individuAlisation,  do  the 
species  of  the  renuurkabie  genus  Trigoma  attain  their  maximum  point  in 
tne  lower  chalk." — L.  von  Buch^  Betrachtungen  uber  die  Verbreitung  und 
die  Orenzen  derKreide  Bildungen.  Bonn,  1849. 

TsieoNiA  and  Pholaiomya  are  the  two  organic  forms  which 
pre-eminently  serve  to  impress  a  distinctive  character  upon  the 
Testacea  of  the  Oolite  rocks  in  whatever  country  they  are  dis- 
covered^ and  accordingly  from  the  time  when  fossil  shells  were 
regarded  as  mere  freaks  of  nature^  we  find  that  authors  depicted 
their  Hippoeephaloides  and  Bucardites,  But  conspicuous  as  is 
the  position  which  TYigonia  holds  throughout  the  Oolites^  the 
quotation  above  chosen^  and  the  passages  which  immediately 
follow,  are  not  the  less  true  and  worthy  of  notice ;  they  evince 
the  strong  impression  made  upon  the  mind  of  a  distinguished 
and  veteran  palaeontologist  by  the  remarkable  prominence  which 
the  genus  nigonia  holds  amongst  the  Cretaceous  Conchifera, 
both  in  its  numbers  and  world-wide  distribution^  a  prominence 
which  appears  not  the  less  remarkable  when  we  remember  that 
the  leading  sectional  oolitic  forms  of  the  genus  had  already 
nearly  disappeared,  and  that  a  little  higher  in  the  series  even  the 
cretaceous  forms  exhibit  a  rapid  diminution,  until  in  the  upper 
chalk  a  trifling  remnant  alone  remains  to  indicate  the  forth- 
coming  extinction  ot  the  fossil  TViffonue,  a  loss  which  is  not  the 
less  strongly  felt  upon  a  contemplation  of  the  altered,  and  in 
some  measure  degenerated  characters  of  the  living  species. 
But  if  the  attributes  claimed  for  the  genus  at  the  sera  which  im* 
mediately  precedes  the  extinction  of  the  Cretaceous  species  are 
well-founded,  it  will,  I  think,  appear  equalljr  evident  that  at  its 

Enmal  sera  in  the  earlier  portion  of  the  Oolitic  system  the  genus 
ad  already  acquired  that  prominence  amongst  the  Testacea 
which  Von  Buch  has  so  vividly  described^  and  that  the  forms^ 
dimensions,  and  ornamentations  of  the  species  were  scarcely  less 
characteristic  and  varied.     Upon  numbering  the  entire  recorded 
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spedes  of  TVigonia,  it  will  be  found  that  about  two-thirds  are 
proper  to  the  Oolitic  rocks ;  and  although  some  little  abatement 
must  be  made^  for  instances  in  which  young  individuals^  varietiesy 
or  mere  casts  have  been  erected  into  distinct  species,  Uie  predo- 
minance of  Oolitic  forms  will  remain,  inasmuch  as  the  Cretaceous 
species  are  not  exempt  from  similar  errors  of  augmentation. 
The  inadequate  manner  in  which  the  Inferior  Oolite  Tri^anuB 
have  been  Ulustrated,  will  appear,  when  it  is  stated  that  of  the 
sixteen  species  recorded  in  the  present  paper,  four  onlv  will  be 
found  illustrated  in  the  range  of  English  literature ;  a  fifth  occurs 
in  the  ^  M^moire  sur  les  Trigone '  of  Agassiz,  and  two  others 
are  on  the  eve  of  being  published  in  a  '  Monograph  of  the 
Palffiontographical  Society,'  leaving  upwards  of  nine  species  un- 
figured,  a  number  which  will  be  admitted  to  be  remarkable  when 
we  remember  that  M.  IVOi'bi^y  has  only  enumerated  seven  in 
his  '  Prodrome  de  Paleontologie '  for  the  Terrain  Bajocien  of  the 
whole  of  France,  and  M.  Agassiz  twelve  from  the  entire  lower 
Oolite  rocks  of  (Germany,  France  and  Switxerland.  The  present 
examination  of  Inferior  Oolite  species  has  been  suggested  by  the 
frequent  occurrence  in  collections  of  Trigonia  cosiata,  claveUata 
nnd  angtUata,  or  of  shells  bearing  those  names,  pertaining  to 
nearly  the  entire  series  of  the  Oolitic  rocks  of  Kngland  and 
France ;  the  aspect  of  these  shells  is  so  varied  and  dissimilar, 
that  they  agree  with  each  other  and  with  the  typical  forms  of 
those  species  only,  inasmuch  as  the  first  portion  is  costated,  the 
second  clavellated,  and  the  remainder  have  their  costs  bent  to 
form  an  angle. 

M.  Agassiz,  in  his  valuable  memoir  on  Trigonia,  arranged  the 
species  into  upwards  of  eight  sections,  some  of  which  appear  to 
be  separated  by  distinctions  so  transitive  that  it  is  scarcdy  pos- 
sible to  apply  them  to  a  large  number  of  specimens,  except  in 
an  arbitrary  and  unsatisfactory  manner;  a  more  simple  arrange* 
ment  here  proposed  will  probably  answer  every  practical  purpose, 
and  has  at  least  the  advantage  of  being  more  readily  imderstood 
and  applied ;  the  genus  will  thus  form  six  sections,  of  which  one, 
the  Pectines,  is  recent  only ;  the  five  fossil  sections  consisting  of 
the  Costatse,  the  Clavellatse,  the  Quadrate,  the  Scabrse,  and  the 
Glabrae.  The  Costata  have  a  figure  more  arched  than  the  other 
sectional  forms;  th^  have  smooth  regular  longitudinal  ribs, 
which  are  separated  from  the  posterior  slope  or  area  by  a  carina 
more  or  less  prominent,  but  which,  with  advance  of  age,  often 
becomes  nearly  obliterated ;  this  is  the  marginal  carina ;  the  area 
has  transverse  striations  which  are  frequently  decussated  by  lon- 
gitudinal plications,  and  by  one  or  two,  more  prominent  than  the 
others,  that  which  bounds  the  area  posteriorly  being  the  inner 
carina ;  should  a  third  carina  be  present  between  the  two  others. 
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it  is  the  median  carina ;  the  lanceokte  space  posterior  to  the  liga- 
ment is  always  plicated  or  reticulated* 

The  Costata  are  remarkably  prominent  in  the  lower  and 
middle  Oolite  rocks;  in  the  upper  OoUtes  and  lower  portion  of 
the  Cretaceous  series  they  diminish  and  almost  disappear.  The 
CUwellata  accompany  the  Costata  in  their  stratigraphical  distri- 
bution ;  in  this  section  I  would  include  the  ClaveltatiB,  the  Un» 
dulatiB,  and  the  Scaphoides  of  Agassis,  all  of  which  Imve  their 
cost»  divided  into  tubercles,  serrations,  or  irregular  varices  which 
are  disposed  in  rows,  either  concentric,  obUque  or  excentric ; 
sometimes  they  are  bent  to  form  an  angle  after  the  manner  of 
the  Goniomya ;  the  links  which  connect  the  one  with  the  other  of 
these  features  are  too  transitive  to  allow  of  any  dear  sectional 
divisions  when  they  are  applied  to  a  large  number  of  species, 
neither  will  the  differences  of  form  afford  anymore  certain  guide. 
In  the  Clavellat4e,  as  in  the  former  sections,  a  carina  more  or  less 
distinct  separates  the  area  firom  the  tuberculated  portion  of  the 
surface ;  the  area  is  transversely  striated  and  is  never  large;  the 
lanceolate  post-ligamental  space  is  smooth,  except  in  certain 
subcretaceous  forms,  which  have  the  space  strongly  costated,  as 
in  the  contemporaneous  Scabra,  to  which  they  form  a  passage  ; 
these  are  the  71  sulcataria.  Lam.,  71  muricata,  Gh)ldf.,  and  T. 
Limtamca^  Sharpe. 

The  Quadrata  have  the  figure  rendered  subquadrate  by  the 
largeness  of  the  area,  the  upper  border  of  which  is  nearly  hori- 
zontal; its  surface  is  flattened,  and  sometimes  constitutes  the 
larger  half  up  the  shell;  there  is  no  marginal  carina,  neither  is 
there  any  dear  line  of  separation  between  the  area  and  the  tu- 
berculated portion  of  the  surface ;  the  Quadrata  are  fewer  than 
the  Clavellata,  which  they  seem  to  replace  in  the  Cretaceous  and 
upper  portion  of  the  Oolitic  system ;  Trigonia  nodosa,  Sow.,  is  a 
well-known  example.  The  Scabra  constitute  a  fourth  and  very 
natural  section,  which  are  distinguished  not  less  by  their  figure 
than  by  the  beauty  and  variety  of  their  ornamentation ;  tiieir 
figure  indicates  a  change  from  the  usual  figure  of  the  genus ;  it  is 
crescentic  rather  than  trigonal ;  the  oblique  costs  are  elevated 
aind  serrated ;  they  are  continued  across  the  depressed  area,  the 
separating  carina  (marginal)  being  replaced  only  by  a  smooth 
groove.  The  stratigraphical  distribution  of  the  Scabra  is  equally 
characteristic ;  they  are  exclusivdy  Cretaceous,  and  seem  to  re- 
place the  Costata  of  the  Oolitic  rocks ;  TViffonia  alaformis  and 
sptnosa  are  examples.  The  fifth  section,  or  Glabra,  are  destitute 
of  costa,  rows  of  tubercles  or  of  carinse  upon  the  area ;  their  sides 
have  large  longitudinal  pUcations,  and  are  nearly  smooth ;  7W- 
ffonia  gibbosa  and  affinis  are  examples :  this  section,  of  which  few 
spedes  are  known,  has  not  occurred  beneath  the  upper  division 
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(rf  the  Oolitic  rocks*  l%e  sixtb  section^  or  Pectinei,  is  repre- 
sented by  the  living  species  of  oar  AostralasiaQ  seas,  in  whidk 
both  the  form  and  ornaments  of  the  snrfiaoe  difRra*  materiidly  from 
those  of  the  fossil  sections ;  the  radiating  cr^inlated  eostse  and 
toothed  edges  of  the  valves  remind  us  of  the  jLtow  and  Pectmes; 
the  very  partial  flattening  of  the  posterior  slope  and  general 
figure  nearly  resembles  Cardwm,  but  the  internal  characters  have 
nothing  peculiar. 

In  tracing  the  vertical  range  of  the  q)ede8  throughout  the 
Oolitic  rocks^  it  will  be  found  that  the  facts  coincide  with  others 
which  have  been  recorded  respecting  the  range  of  species  per« 
taining  to  the  other  leading  genera  of  Conchifera ;  it  is  rare  that 
a  spectes  ranges  beyond  a  single  formation ;  and  when  its  exist* 
fflice  was  further  extended^  it  occurs  usually  in  the  newer  forma- 
tion^ as  a  variety  onlv>  and  bearing  a  physiognomy  readily  distin- 
guished from  that  of  the  typical  form.  The  aspect  of  the  genus 
seems  to  have  undergone  a  very  gradual  but  continuous  change 
throughout  the  secondary  formations^  by  which  the  sectional 
forms  of  the  lower  Oolites  were  modified  in  the  upper  Oolites^ 
and  finally  disappeared  as  the  Quadrata  and  Soabra  of  the  Cre- 
taceous rocks  acquired  prominence;  finally^  between  the  latter 
and  the  recent  Pectines,  there  occurs  a  chasm  not  less  zoological 
than  stratigraphical^  in  which  we  lose  the  links  by  which  pro- 
bably they  were  connected. 

In  the  discrimination  of  species^  it  is  of  importance  to  have 
correct  ideas  of  the  surface-markings  which  distinguish  their 
voung  condition.  In  the  Clavellata  generally,  the  young  shells 
have  their  concentric  costs  continued  across  the  area;  the  costs 
are  slightly  tumid  and  projecting  when  they  cross  the  position 
of  the  marginal  carina :  in  sevend  instances  the  young  of  this 
section  have  smooth  undivided  costs,  and  such  species  as  in  the 
adult  state  have  their  costs  forming  an  an^e  or  undulation,  do 
not  exhibit  any  trace  of  such  a  feature  until  five  or  more  costs 
have  been  formed.  But  if  in  the  rudimentary  condition  we  are 
often  unable  to  distinguish  forms  which  subsequently  become 
widely  separated,  the  individuals  of  a  species  are  in  their  imma- 
ture stage  all  alike ;  they  exhibit  no  traces  of  that  law  which  is 
afterwards  developed  to  form  varieties  of  a  species.  A  common 
feature  observable  in  the  ClaoeUaUB  and  Quadrat4B  which  tends 
to  mask  the  species,  consists  in  a  conftised  or  reticulated  dispo- 
sition of  the  tubercles,  which  no  longer  form  r^ular  concentric 
or  curved  rows ;  the  tubercles  also  become  irregular  in  size,  or 
they  are  partially  flattened  and  confluent  in  the  rows ;  it  is  not 
clear  to  what  causes  are  to  be  attributed  this  unequal  secretion 
of  shell  by  the  mantle  at  the  lower  border ;  it  is  however  quite 
distinct  from  another  and  final  change  observable  in  aged  shells. 
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when  the  mantle  ceases  altogedier  to  secrete  ornaments  upon  the 
surface;  in  the  latter  case  a  change  occurs  (sometimes  sadden)^ 
in  which  the  carinse  upon  the  area^  and  the  tubercles  upon  the 
sides  of  the  shell  simultaneously  disappear^  the  last-formed  por- 
tion of  the  surface  being  altogether  destitute  of  ornament. 

The  mineral  character  of  the  beds  in  which  TViffama  occurs  is 
ver^  various;  clays^  argillaceous  limestones^  chalky  calcareous 
oohtic  freestone^  and  shelly  ooUtic  drif^  equally  contain  it^  but  the 
latter  kind  of  deposit  does  not  seem  to  have  been  favourable  for 
its  development ;  for  although  specimens  are  abundant  the  size  is 
dwarfed,  and  by  far  the  larger  number  perished  in  the  earUer 
stages  of  their  growth. 

In  England  the  oldest  stratum  which  contains  TVwonia  is  the 
Lias  of  Yorkshire,  which  produces  the  71  literata.  Phillips  re- 
cords it  in  the  lower,  and  Williamson  in  the  upper  Lias,  but  the 
same  formation  has  not  furnished  a  single  example  of  the  genus 
throughout  the  middle  and  west  of  Engpfand ;  in  Switzerland  and 
Germany  the  upper  Lias  has  five  species,  none  of  which  have 
been  identified  in  England.  In  the  Gotteswold  Hills,  IHgonia  is 
first  found  in  the  beds  of  ferruginous  oolite  which  immediately 
overlie  the  sands  at  the  base  of  the  formation,  and  which  abound 
with  Ammomtes,  Belemnitee  and  Nautilif  but  the  TViffonuB  are  not 
numerous,  and  are  only  of  three  species;  in  the  freestone  beds 
higher  in  the  series,  and  which  are  so  largely  developed  in  Olou- 
cestershire,  some  local  deposits  have  many  species  of  JViffonia, 
but  the  genus  does  not  acquire  any  particular  prominence ;  it  is 
only  upon  reaching  the  ragstones  of  the  upper  division  of  the 
formation  that  we  find  Triaania  in  abundance;  there  it  is  asso- 
ciated with  a  large  assemblage  of  bivalve  moUusks,  and  less 
commonly  with  Eehinodermata  and  Corals,  but  in  either  case  the 
impressions  of  Trigonia  (Aiea  constitute  a  large  proportion  of 
the  entire  mass  of  the  rock. 

The  Inferior  0(^te,  in  common  with  the  middle  and  lower 
Oolitic  rocks  generally,  contains,  according  to  the  present  ar- 
rangement, two  sections  only  of  the  genus  Triffonia. 

In  the  following  descriptions  of  species,  the  references  to  such 
as  have  been  before  figured  and  desmbed  are  given  as  concisely 
as  possible. 

COSTATA. 

Trigonia  costata,  Lam.     Van  1.  coitata.     Var.  2.  multicoeta. 
Var.  3.  puUa.    Var.  4.  sctdpta, 
T.  costattda,  Lye 
T,  exigua,  Lye. 
T.  tenuicosta,  Lye. 
T»  hemispharica,  Lye, 
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Claybllatjs. 
T.  striata,  Sow. 
T.  duplicata.  Sow. 
T.  angulata.  Sow. 
T.  siffnaia,  Ag. 
T.  iuberctdosa,  Lye. 
T.  y.'-eostata,  Lye.  ' 

T.  clavo-costata,  Itje. 
T.  Philip,  Mor.  &  Lye.  var. 
T.  subfflobosa,  Mor.  &  Lye. 
T.  gemmata,  Lye. 
T.  decorata,  Lye. 

TYiffonia  tenuicosta,  Lyeett^  n.  sp.     PI.  IX.  fig.  4  a. 

Shell  subhemispherieal^  moderately  large^  the  anterior  and 
inferior  borders  rounded^  the  posterior  border  slightly  concave ; 
umbones  pointed^  prominent  and  recurved ;  eostse  vei^  numerous, 
not  much  elevated,  closely  arranged,  gracefolly  curved  and  almost 
united  to  the  marginal  carina;  area  very  large,  its  surface  forms 
a  considerable  angle  with  the  costated  surface  of  the  shell ;  it 
has  three  carinse,  the  median  and  inner  of  which  are  small  but 
distinct,  and  finely  striated  throughout  their  length ;  the  mar- 
ginal carina  is  delicate,  striated,  rather  acute  and  very  much 
curved ;  the  spaces  between  the  carinse  are  very  finely  reticulated, 
the  lanceolate  space  between  the  inner  carinse  is  large  and  very 
finely  reticulated. 

Tne  great  convexity  of  the  valves  and  incurved  figure  of  the 
umbones  produces  a  considerable  curvature  in  the  marginal 
carina,  and  the  costated  portion  of  the  shell  near  to  the  umbones 
is  very  narrow ;  the  length  of  the  marginal  carina  is  somewhat 
greater  than  the  diameter  of  the  shell  at  right  angles  to  it.  From 
Trigonia  costata  it  is  distinguished  by  the  more  acute  recurved 
apex,  by  the  small  and  finely  striated  marginal  carina,  by  the 
delicate  and  finely  striated  median  and  inner  carinse;  the  eostse 
are  much  more  numerous,  and  are  scarcely  separated  from  the 
marginal  carina ;  the  entire  form  is  smaller  and  unlike  71  costata ; 
the  area  is  alike  in  both  the  valves. 

It  is  somewhat  rare ;  all  the  examples  have  been  obtained  in 
the  upper  division  of  the  Inferior  Oolite. 

Professor  Buckman  has  obtained  it  near  Cheltenham ;  mv  own 
specimens  are  from  the  Oryphite  grit  of  Rodborough  Hill  near 
Stroud. 

Trigonia  hemispluerica,  Lycett,  n.  s.     PI.  IX.  fig.  2. 

Shell  small,  its  length  not  exceeding  3  lines,  very  much  arched« 
so  that  the  diameter  thraugh  both  the  valves  slightly  exceeds  the 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQIC 


\,le  j>:. 


Jfe*i6*^M*«^>#*iW^-!>^ 


fr&m  the  Inferior  Oolite  of  the  Cotteswolds.  253 

length ;  the  ombones  are  scarcely  recnived,  acute^  contiguous ; 
the  area  is  large^  flattened^  forming  a  considerable  angle  with 
the  other  portion  of  the  shell ;  it  has  numerous  fine  longitudinal 
plications  faintly  traced^  there  is  no  median  carina,  and  the  inner 
carina  is  very  small ;  the  marginal  carina  is  acute,  elevated  and 
finely  serrated;  the  other  surface  has  numerous  closely  arranged 
longitudinal  costse,  which  are  united  to  the  marginal  carina. 

llie  large  number  of  costse  and  the  characters  of  the  area  in- 
duce me  to  regard  this  as  the  adult  condition  of  the  species, 
notwithstanding  the  small  dimensions. 

A  single  specimen  is  my  authority ;  it  is  from  the  bed  of  hard 
pale  calcareous  mudstone,  a  local  deposit  which  in  the  Nailsworth 
valley  replaces  the  bed  of  Oolite  marl  and  abounds  with  Neriruea. 

Trigonia  costaiula,  Lycett.     PL  IX.  fig.  5. 
Trigonia  eostatula,  Lycett  in  Ann.  &  Mag.  Nat.  Hist.  1850>  p.  421. 

Shell  subtrigonal,  convex ;  umbones  mesial,  not  prominent  nor 
recurved,  anterior  side  produced  and  rounded,  posterior  side 
truncated;  area  flattened,  finely  striated  transversely,  divided 
longitudinally  into  two  equal  portions  by  a  groove  and  bounded 
by  two  low  carinse ;  the  marginal  carina  is  imperfectly  serrated, 
it  is  of  moderate  size  and  but  little  curved ;  the  inner  carina  is 
nearly  smooth ;  the  space  between  the  inner  carinse  is  smooth  and 
very  narrow  or  lanceolate;  the  costse  are  numerous  (about  21  )> 
moderately  prominent  and  closely  arranged ;  they  are  but  little 
curved,  are  separated  from  the  marginal  carina  by  a  plain  sur- 
face, their  direction  being  nearly  horizontal  or  conformable  to 
the  inferior  border.  In  the  ultimate  stage  of  growth  the  costse 
posteriorly  are  broken  more  or  less  into  several  portions,  which, 
however,  continue  to  follow  the  general  direction  of  the  costse. 
In  the  immature  form  the  costse  are  not  separated  from  the 
marginal  carina,  and  the  area  is  traversed  transversely  by  an  equal 
number  of  prominent  plications ;  but  these  gradually  vanish,  and 
the  costse  become  disunited  from  the  carina,  which  then  becomes 
serrated.  The  truncation  at  the  posterior  extremity  is  so  consi- 
derable that  the  breadth  of  the  area  at  that  part  is  equal  to  half 
the  entire  length  of  the  shell,  or  to  three-fifths  of  the  height ; 
the  length  of  the  marginal  carina  is  20  lines. 

The  upper  portion  of  the  middle  division  of  the  Inferior  Oolite 
has  furnished  the  few  specimens  which  have  been  procured ;  the 
locality  is  Scar  HiU  near  Nailsworth. 

Trigonia  eaigua,  Lycett,  n.  sp.     PL  IX.  fig.  3. 

Shell  small,  subtrigonal,  depressed ;  umbones  mesial,  not  re- 
curved, anterior  border  nearly  straight,  oblique,  posterior  border 
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trancftted ;  area  moderate^  large^  flattened^  transversely  ribbed^ 
and  having  an  obscure  oblique  mesial  furrow^  no  distinct  carina^ 
the  marginal  carina  being  replaced  by  a  series  of  small  nodulous 
elevations  upon  the  posterior  ex^emities  of  the  costie.  Costse 
smooth^  curved,  closely  arranged^  rounded^  and  dightly  bent 
upwards  as  they  approach  the  area,  their  number  being  about 
fourteen. 

The  costse  upon  the  area  are  smaller  and  rather  more  nume- 
rous, for  an  intercalated  rib  is  some^es  added.  Spedmens 
vary  from  2  to  5  lines  in  length,  the  latter  dimensions  seeming 
to  represent  the  adult  form. 

From  71  costatula  it  is  disting^hed  by  the  much  smaller 
dimensions  and  by  the  absence  of  any  distmct  marginal  carina, 
the  costse  being  continued  over  its  position  upon  the  area. 

Triffonia  concinna,  Roemer^  Nord.  Ool.  Nachtrag.  p.  35.  tab.  19. 
fig.  21.  approximates  to  our  dieU  in  the  general  figure  and  dis- 
position of  the  costse,  but  his  shell  would  appear  to  have  greater 
convexity  and  a  larger  area^  and  the  oostse  upon  the  area  appear 
to  be  as  large  as  those  upon  the  other  portion  of  the  surface ;  it 
is  therefore  probably  a  distinct  species. 

Our  little  shell  occurs  not  uncommonly  in  the  shelly  freestone 
of  Leckhampton  Hill ;  it  has  also  occurred  in  the  same  beds  near 
to  Nailsworth. 

TViffoma  y.-costaia,  Lycett.    PI.  IX.  fig.  7. 
TriffotUa  v^eottata,  Lycett  in  Ann.  &  Mag.  Nat.  Hbt.  1850^  p.  422. 

Shell  ovately  trigonal,  moderatdy  convex,  anterior  and  infe- 
rior margins  rounded,  posterior  margin  straight  or  slightly  con- 
cave ;  umbones  obtuse^  slightly  recurved ;  area  narrow,  flattened, 
its  upper  portion  transversely  plicated,  its  lower  portion  nearly 
smooth^  divided  in  its  middle  by  an  obliquely  longitudinal  fur- 
row ;  marginal  and  inner  carinse  but  fiuntly  marked  and  striated, 
the  inner  carina  being  crossed  by  several  varices.  The  costae  are 
very  numerous^  smooth  and  regular,  they  are  directed  fiN)m  the 
anterior  border  obliquely  downwards  and  backwards  nearly 
straight  to  the  middle  of  the  shell,  and  there  form  acute  angles 
with  varices  which  proceed  upwards  nearly  vertically  to  the  mar- 
ginal carina ;  the  varices  are  slightly  nodulous,  they  are  fewer 
and  larger  than  the  anterior  oostse.  The  first  eight  or  nine 
oostse  form  only  curvatures,  and  are  not  broken  into  two  por-* 
tions. 

The  species  which  approaches  most  nearly  to  the  present  shell 
is  T.  ar^/ulata,  Sow.,  but  the  figure  of  the  two  is  difierent ;  the 
latter  shell  is  more  elongated  and  rostrated,  the  posterior  border 
is  much  more  concave,  the  umbones  are  more  recurved,  and  con- 
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sequently  the  nuo^Dal  carina  is  more  carved  and  dongated ;  the 
eostse  are  less  numerons^  less  regular,  and  the  varices  are  larger 
and  more  distantly  arranged ;  they  form  with  the  costse  rather  an 
undulation  than  an  angle^  and  are  more  conspicuously  tuber* 
eulated. 

In  the  young  state  the  two  forms  would  more  nearly  re- 
semble each  other^  but  even  in  that  condition  the  eost«  are  more 
closely  arranged  in  T,  Y.-costata.  Some  examples  in  the  British 
Museumof  aTH^ronui  collected  W  Miss  Bak^  in  the  ferruginous 
Oolite  of  Northampton  may  be  the  young  condition  of  the  spe- 
cies ;  to  the  same  species  may  also  be  referred  some  small  shells 
from  the  Dogger  of  the  Yorkshire  coast;  these  have  smooth, 
straight,  oblique  costs,  bent  at  a  considerable  angle,  and  have 
been  labeUed  in  collections  T.  anffulata.  The  small  T,  tripartita, 
Forbes,  from  the  Oolite  of  the  Hebrides,  has  a  certain  degree  of 
resemblance  to  our  species,  but  the  varices  in  that  shell  are  fewer 
and  much  larger.    ■ 

From  71  undidata,  From.,  our  shell  is  distinguished  by  the  less 
convex  form  and  absence  of  large  tubercles  upon  the  marginal 
carina ;  the  arrangement  of  the  costse  is  nearly  similar,  but  in  our 
species  they  are  much  more  numerous. 

In  the  Cotteswolds  T.  y.-coatata  has  occurred  very  rarely  in 
the  middle  or  freestone  division  near  to  Stroud,  and  my  friend 
Dr.  Wright  has  obtained  two  specimens  in  the  ragstones  of  the 
upper  division  near  to  Cheltenham. 

Trigoma  deeorata,  Lycett,  n.  sp.     PL  IX.  fig.  1. 

Shell  ovately  trigonal,  somewhat  depressed;  lunbones  obtuse 
not  recurved,  anterior  and  inferior  borders  rounded,  posterior 
border  lengthened  and  straight ;  area  flattened,  striated  trans- 
versely, ornamented  with  three  faintly  traced  carinse,  or  rather 
as  many  lines  of  closely  arranged  very  small  regular  tubercles, 
the  inner  carina  having  in  addition  at  its  upper  part  a  few  irre- 
gular transverse  plications  or  varices ;  there  is  also  a  median 
divisional  sulcus,  which  passes  paraUel  to  the  median  row  of 
tubercles  upon  the  area.  The  clavellated  portion  of  the  shell 
has  a  very  numerous  series  of  rows  of  concentric  tubercles;  the 
tubercles  are  small  near  to  the  marginal  carina,  and  become 
larger  towards  the  middle  of  the  curvature ;  they  are  distinct, 
rounded,  closely  arranged  (15  or  16  being  contained  in  a  row), 
the  number  of  rows  b^g  about  twenty,  the  whole  of  which  are 
distinctly  tuberculated ;  the  lines  of  growth  upon  the  sides  of  the 
shell  are  fine  and  distinct.  The  dimensions  are  equal  to  the 
largest  examples  of  the  clavellated  Triffonia. 

This  elegant  shell  is  nearly  allied  to  T.  perlata,  Ag.,  which  is 
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an  Oxfovd  clay  species ;  in  that  shell  however  the  nmbones  are 
more  recurved^  the  carinse  have  much  larger  tubercles^  and  the 
median  carina  has  in  addition  a  series  of  transverse  varices  which 
are  absent  in  T.  decarata.  It  has  sometimes  been  mistaken  for 
T.  clavellata,  but  differs  from  that  well-known  form  in  the  fol- 
lowing particulars. 

The  Inferior  Oolite  sheU  is  less  elongated,  the  nmbones  are 
not  recurved,  the  posterior  border  is  not  concave,  the  general 
figure  has  less  convexity,  the  area  is  more  flattened,  and  the  lan- 
ceolate space  is  much  smaUer  and  not  striated;  the  rows  of 
costse  are  more  numerous ;  the  tubercles  are  more  numerous, 
more  closely  arranged  and  less  prominent.  Another  large  cla- 
vellated  species,  the  T,  muricata,  Gh>ldf.,  approaches  more  nearly 
to  the  figure  of  our  shell,  but  the  Portuguese  species  has  the  area 
much  more  narrow,  the  costse  are  less  numerous,  but  much  more 
elevated,  the  tubercles  being  larger  and  more  distantly  arranged. 

The  figure  likewise  closely  agrees  with  T.  Bronnii,  Ag.,  from 
the  Terraine  It  Chailles  or  Onord  clay ;  but  the  ornamentation  of 
our  species,  both  upon  the  area  and  the  sides  of  the  shell,  is  more 
minute  and  delicate,  with  more  numerous  rows  of  costse,  the 
carinse  having  no  distinct  elevation  as  in  the  species  of  Agassis. 

JVigonia  decoraia  occurs  abundantly  in  the  Trigoma  grit 
throughout  the  Cotteswolds,  but  the  test  is  very  fragile,  and  is 
difficult  to  detach  from  the  hard  matrix.  Rodborough  Hill  near 
Stroud  has  produced  it  in  great  numbers. 

TViffonia  gemmata,  Lycett,  n.  sp.     PI.  IX.  fig.  8. 

Shell  small,  ovately  trigonal,  excavated  and  somewhat  rostrated 
posteriorly,  rounded  anteriorly ;  nmbones  obtuse,  somewhat  re- 
curved, surface  moderately  convex,*  area  narrow,  transversely 
striated  and  bounded  on  each  side  by  a  narrow,  elevated  and 
striated  carina,  which  is  also  gracefriUy  curled ;  costse  numerous, 
closely  arranged,  elevated,  acute ;  the  upper  third  of  the  valves 
has  concentrically  curved  and  finely  tuberculated  costse,  those 
which  succeed  are  directed  from  the  carina  obUquely  downwards ; 
they  are  straight,  are  regularly  and  densely  serrated,  the  spaces 
between  the  costse  forming  narrow  deep  grooves. 

T,  duplicata,  Sow.,  approaches  our  shell  in  the  general  figure 
and  in  the  arrangement  of  the  costse,  but  the  latter  costse  of 
T,  duplicata  are  dichotomous  and  waved,  the  serrations  being 
irregular ;  neither  of  these  features  are  observable  in  our  shell. 

It  is  very  rare ;  the  largest  specimen  is  an  inch  and  a  quarter 
in  length  upon  the  marginal  carina,  and  an  inch  in  the  opposite 
direction.     I  have  only  seen  two  specimens. 

Near  Nailsworth,  in  the  freestone  beds. 
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Trigonia  tuberculosa,  Lycett.     PI.  IX.  fig.  9. 
Triffonia  tuberculosoy  Lycett  in  Ann.  &  Mag.  Nat.  Hist.  1850,  p. 422. 

Shell  small^  depressed^  ovately  trigonal;  umbones  recorredy 
anterior  and  infenor  borders  rounded^  posterior  border  slightly 
excavated ;  area  small,  transversely  striated,  the  striations  being 
large  and  irregular ;  marginal  and  inner  carinse  narrow,  elevated 
and  striated ;  the  tuberculated  costs  are  numerous  (18  in  the 
adult),  curved  concentrically  with  very  densely  arranged  tuber- 
cles^ the  tubercles  are  rather  depressed,  ovate  or  clavate,  their 
longer  diameter  directed  downwai^. 

A  pretty  little  species  distinguished  from  the  young  of  T, 
striata  by  the  more  numerous  costse  and  by  the  peculiarities  of 
the  tubercles. 

It  is  rare ;  for  the  present  example  I  am  indebted  to  the 
kindness  of  the  Rev.  P.  B.  Brodie,  who  has  procured  several  spe- 
cimens in  the  shelly  freestone  of  Leckhampton  Hill. 

Drigonia  clavo-costata,  Lycett.     PI.  IX.  fig.  6. 

Triffonia  davo-costata^  Lycett  in  Ann.  &  Mag.  Nat.  Hist.  1850, 
p.  425. 

Shell  subtrigonal ;  umbones  obtuse,  not  recurved,  anterior  side 
produced,  its  border  rounded,  posterior  border  straight,  obUque 
and  truncated;  area  flattened,  finely  striated  transversely  and 
tricarinated ;  the  marginal  and  median  carinse  have  regular  mo- 
derate-sized tubercles,  the  inner  carina  has  numerous  transverse 
plications ;  the  other  portion  of  the  surface  is  ornamented  with  a 
few  rows  of  concentric  tubercles ;  the  tubercles  are  large,  about 
eight  in  a  row,  the  first  two  or  three,  and  the  latter  one  or  two 
rows  consisting  of  costse  which  are  not  divided  into  tubercles. 

Compared  with  Trigonia  decorata,  it  is  smaller  and  shorter  pos- 
teriorly, the  area  has  finer  striations,  the  carinse  have  larger  and 
more  distantly  arranged  tubercles,  the  concentric  costse  have 
ranch  larger  tubercles ;  they  are  about  half  as  numerous  as  in 
T.  decorata ;  lastly,  the  few  primal  costse  are  smooth,  in  the  other 
species  they  are  tuberculated. 

A  specimen  in  the  cabinet  of  the  author,  and  a  second  in  that 
of  Dr.  Wright,  are  the  onlv  examples  with  which  I  am  acquainted ; 
they  are  nearly  of  equal  dimensions,  and  agree  in  all  their  cha« 
racteristic  features. 

Length  upon  the  marginal  carina  1|  inch,  opposite  measure* 
Dient  II  inch. 

The  Duilding-stone  of  the  Inferior  Oohte  which  forms  the 
upper  portion  of  its  middle  division  is  the  seat  of  this  species, 
which  has  been  obtained  in  the  vicinity  of  Nailsworth. 
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IHffania  costaia* 

Tri^tmia  eostatc^  Lam.,  Sow.,  Zdten,  Deshayefl,  &c. 
Typical  fonn  Costata. . 

Anterior  border  trancated;  innbones  prominent,  recurved; 
area  slightly  concave,  with  denticolated  oblique  plications,  which 
differ  in  the  two  valves,  the  area  of  the  right  rsXwe  having  two, 
three,  or  four  large  plications  upon  its  anterior  half,  and  no  di- 
stinct median  carina ;  the  area  of  the  left  valve  has  a  distinct 
median  carina,  and  four  or  five  plications  upon  each  side  of  it ;  the 
inner  and  marginal  carinse  are  prominent  and  dentated,  the  latter 
separated  from  the  longitudinal  costse  by  a  depression ;  lanceo- 
late space  between  the  inner  carinse  reticulated;  longitudinal 
costse  slightly  undulated,  with  a  graceful  double  curvature  re- 
sembling an  elongated  letter/. 

Yar.  2.  multicosta. 

This  variety  is  much  smaller  than  the  typical  shell ;  it  is  some- 
what more  depressed,  its  anterior  border  scarcely  truncated,  the 
area  more  finely  reticulated,  the  costse  equal  in  number  to  the 
typical  form,  but  more  delicate  and  closely  arranged ;  mvlticosta 
only  attains  about  half  the  linear  dimensions  of  the  typical  form ; 
it  mui  occurred  only  in  the  bed  called  Gryphite  grit. 

Yar.  8.  puUa.     T.  puUus,  Sow. 

This  small  variety  occurs  both  in  the  Inferior  and  Great  Oolite 
of  the  Cotteswolds ;  the  larger  specimens  have  a  length  upon  the 
marginal  carina  not  exceeding  20  lines,  but  few  specimens  are 
so  large.  The  anterior  border  is  not  truncated,  the  carinse  and 
the  intercarinal  plications  are  prominent ;  in  the  Inferior  Oolite 
it  occurs  in  the  fireestone  beds. 

Var*  4.  sculpta. 

In  dimensions  this  well-marked  variety  equals  the  typical  form ; 
in  certain  localities  it  occurs  in  the  Gryphite  grit  in  immense 
abundance ;  it  is  distinguished  from  the  typical  form  by  several 
conspicuous  characters ;  the  figure  is  less  trigonal,  the  anterior 
border  being  destitute  of  any  truncation ;  the  umbones  have  less 
prominence  and  are  less  recurved,  the  area  is  larger,  flatter,  it  is 
less  concave,  and  occupies  a  much  larger  proportion  of  the  sur- 
face of  the  shell ;  the  marginal  and  inner  carinse  are  larger,  less 
curved,  and  in  common  with  the  intercarinal  plications,  they  are 
much  more  strongly  dentated ;  owing  to  this  prominence  of  the 
plications  the  median  carina  is  much  less  conspicuous,  the  pos- 
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terior  half  of  the  area  ia  more  depressed  than  the  anterior^  so 
that  a  distinct  mesial  divisioa  is  formed  irrespective  of  the  met 
dian  carina.  In  the  young  state  the  median  carina  is  distinct  in 
each  valve^  but  in  progress  of  growth  that  of  the  right  valve  de* 
generates  into  one  of  the  common  oblique  plications.  The  costse 
are  large  and  elevated,  but  they  have  not  the  graceful  double 
curvature  of  the  typical  form. 

This  variety  therefore  diflfers  from  the  typical  form  in  its  pro* 
portions,  its  general  outUne,  and  in  the  greater  prominence  of 
its  surface  ornaments ;  but  the  peculiarity  which  distinguishes 
the  species  in  the  character  of  its  area  is  present  in  all  the  va« 
rieties,  and  serves  to  separate  them  from  all  of  the  allied  costated 
fdMrms. 

TViffOfiia  costata  is  stated  to  occur  over  the  whole  of  Europe, 
and  there  is  even  a  presumed  variety  of  it  from  Cutch,  figured 
and  described  by  Mr.  James  Sowerby  in  the  *  Oeol.  Trans.'  vol.  v. 
2nd  Ser. ;  it  is,  however,  not  improbable  that  a  further  acquaint* 
ance  with  the  varieties  of  this  shell  and  of  allied  costated  species 
mav  lead  eventually  to  altered  views,  both  of  their  stratigraphical 
and  geographical  distribution. 

The  costated  Trigonue  from  the  lower  Oolite  of  Switzerland, 
figured  by  Agassiz  under  the  names  of  T.  Uneolata  and  T.  den^ 
iiadata,  would  appear  from  his  figures  and  descriptions  to  be 
distinct  from  71  costata;  the  accuracy  of  the  figures  in  the  'Pe- 
trefacta'  of  Goldfuss  is  exemplified  in  the  fidelity  with  which  the 
artist  has  delineated  the  area  of  the  right  valve  in  the  young  spe- 
cimen, although  its  peculiarities  are  not  alluded  to  in  the  de- 
scription ;  the  typical  figure  of  Agassiz  is  correct,  but  it  may  as 
confidently  be  asserted,  that  the  figure  of  the  riffht  area  in  the 
same  plate  has  incautiously  been  transferred  from  the  left  valve, 
or  it  would  have  exhibited  the  peculiarities  upon  which  I  have 
insisted  as  marking  the  species. 

TViffonia  anffttlata,  Sow. 

Triffonia  anffulata.  Sow.  Min.  Con.  tab.  508.  fig.  1 . 

Trigonia  clavellata^  Sow.  Min.  Con.  tab.  87>  the  two  lower  figures. 

Shell  elongated  and  rostrated,  posterior  border  concave,  ante- 
rior border  rounded ;  nmbones  recurved ;  area  narrow,  bounded 
by  small  crenated  carinse;  costse  narrow,  closely  arranged, 
straight  anteriorlv,  undulated  posteriorly,  where  they  form  large 
tuberculated  vances,  the  few  last  varices  directed  downwards. 
M.  D'Orbigny  (Prodrome  de  Pal^ntologie)  considers  Trigonia 
undulata,  Fromberg,  to  be  only  a  synonvm  of  T,  angulata :  in  this 
opinion  I  do  not  concur ;  the  ngure  of  uie  two  shcdk  is  essentially 


Digitized  by  VjOOQIC 


260  Mr.  J.  Lycett  on  same  new  species  of  Trigonia 

different,  T.  angulata  being  much  more  elongated,  and  the  am- 
bones  more  recurved ;  the  surface  ornaments  of  the  shells  like- 
wise differ;  those  of  T.  angulata  are  remarkably  constant  and 
invariable. 

T.  tmdulata  has  not  been  recognised  in  the  Oolites  of  England ; 
on  the  other  hand,  T.  angulata  has  not  been  discovered  upon  the 
continent.  71  angulata  has  occurred  at  many  localities  in  the 
Cotteswolds,  both  in  the  middle  and  upper  portions  of  the  Infe- 
rior Oolite,  but  it  is  rare.  The  imperfect  specimen  of  T,  angu- 
lata from  Little  Sodbury,  which  is  given  in  the  two  lower  figures 
of  table  87  of  the  '  Mineral  Concholc^ '  as  71  clavellata,  has 
been  the  source  of  much  confusion  to  subsequent  observers,  and 
has  led  them  to  catalogue  clavellated  specimens  (usually  imper- 
fectly exposed)  as  Trigonia  clavellata ;  but  the  figure  in  the  same 
work  of  T,  angulata  is  so  characteristic,  that  it  may  be  relied 
upon  when  the  shell  itself  cannot  be  obtained  for  comparison. 

Trigonia  d^licata,  Sow. 
Trigonia  duplieata^  Sow.  Min.  Con.  tab.  237*  figs.  4,  5. 

Shell  slightly  rostrated,  area  narrow,  carinse  two  in  each  valve, 
small,  distinct;  costs  narrow,  serrated,  the  first  few  concentric, 
the  others  directed  downwards,  for  the  most  part  bifurcated  and 
slightly  waved.  Should  the  T.  Proserpina  of  D'Orbigny  prove 
to  be  distinct  from  this  species,  it  must  possess  peculiarities 
which  are  not  alluded  to  m  his  '  Prodrome  de  Palfontologie,' 
where  the  brief  description  given  agrees  with  T.  duplicata.  M. 
Agassiz  (probably  from  an  imperfect  knowledge  of  the  species) 
has  placed  T,  duplicata  with  the  Scabra,  but  the  very  distinct 
marginal  carina  and  the  area  destitute  of  transverse  costie  clearly 
remove  it  from  that  section,  which  first  appeared  with  the  species 
of  the  lower  greensand. 

T,  dumlicata  occurs  in  the  upper  division  of  the  Inferior  Oolite 
in  the  Cotteswolds,  where  the  external  impressions  are  not  un- 
common, but  the  shell  itself  is  rare ;  it  has  also  been  found  in 
the  Great  Oolite  of  Minchinhampton. 

Trigonia  Pkillipsi  var. 

Trigonia  PMUipsi,  Mor.  &  Lye.  Gr.  Ool.  Monogr.  1853,  tab.  6,^.1. 
p.  62. 

Shell  ovately  trigonal ;  umbones  submedian,  obtuse,  scarcely 
recurved,  anterior  border  rounded,  posterior  border  short,  trun- 
cated; marginal  and  inner  cariuse  delicate,  tuberculated  and 
small ;  area  narrow,  flattened,  striated,  divided  in  its  middle  by 
an  oblique  furrow ;  sides  of  the  valves  with  densely  arranged, 
elevated,  concentric,  and  finely  indented  or  tuberculated  costse. 
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The  present  variety  of  the  Lincolnshire  shelly  and  of  which  I 
only  know  two  examples,  has  the  anterior  portions  of  the  costae 
rather  indistinct,  and  their  junctions  with  the  posterior  and  more 
curved  portions  form  a  kind  of  angle. 

A  more  detailed  description  will  be  found  in  the  monograph 
above  referred  to. 

TViffonia  signata,  Ag. 

Syn.  Trigonia  clavellata,  Zeiten,  Petref.  Wurtemb.  t.  58.  fig.  3, 
T.  ngnata^  Ag.  M&n.  sur  les  Trigone,  p.  48.  pi.  3.  fig.  8. 

The  most  elongated  and  depressed  of  the  Clavellata;  the  um- 
bones  are  not  prominent  nor  recurved ;  the  area  is  lengthened, 
flattened,  nearly  smooth ;  carinse  nearly  obsolete,  rows  of  tuber- 
culated  costse  numerous,  directed  downwards,  tubercles  equal, 
scarcely  separated,  placed  upon  raised  costse. 

Rare :  position  the  lower  or  Ammonitiferous  beds  of  the  Infe- 
rior Oolite  near  Stroud. 

TViffonia  striata,  Sow. 

Triffonia  striata.  Sow.  Min.  Con.  tab.  237.  fig.  1-3 ;  Agassiz,  M^m. 
sur  les  Trigone,  pi.  4,  fig.  10-12. 

Shell  somewhat  depressed ;  umbones  recurved ;  area  flattened, 
bounded  by  two  distinct  narrow  finely  indented  carinse ;  costse 
raised,  numerous,  concentric,  deeply  serrated,  and  varying  in  their 
number. 

Trigonia  PhiUytsi,  Mor.  and  Lye.  6r.  Ool.  Mon.  would  easily 
be  mistaken  for  this  species,  but  the  Lincolnshire  shell  is  shorter, 
the  umbones  not  recurved ;  the  costse  are  much  less  raised,  more 
closely  arranged,  and  so  finely  serrated  as  to  appear  smooth  to 
the  unaided  vision. 

Trigonia  striata  ranges  throughout  the  Inferior  Oolite  of  the 
Cotteswolds,  and  is  abundant  at  Bodborough  Hill  near  Stroud. 

Trigonia  subglobosa,  Mor.  &  Lye. 

Trigonia  subglobosoy  Morris  &  Lycett,  Gr.  Ool.  Monog.  Bivalves, 
1853,  tab.  5.  fig.  21.  p.  55. 

Shell  nearly  circular,  convex ;  umbones  recurved ;  area  small, 
with  three  tuberculated  carinse;  costse  large,  closely  arranged, 
angulated,  their  posterior  portions  forming  a  few  large  perpen- 
dicular varices. 

It  occurs  in  the  freestone  beds  near  Nailsworth ;  also  in  the 
Great  Oolite  :  in  both  formations  it  is  somewhat  rare. 
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On  the  (krnbrash  of  the  netghbourhood  of  Cirencester.  By 
James  Buckman^  F.L.S.,  F.G.S,,  Professor  of  Geology^  B^yal 
Agricaltoral  College. 

Read  20th  September  1853. 

The  Combrasli  as  it  occurs  in  the  neighbourhood  of  Cirencester, 
though  for  the  most  part  a  very  thm  member  of  the  OoUtic 
series  of  rocks,  yet  presents  us  with  many  points  for  consider- 
ation of  great  interest. 

In  the  counties  of  Gloucester  and  Wilts  it  is  always  found  to 
rest  upon  a  thick  bed  of  Forest  marble  clay,  a  section  at  Kemble, 
four  miles  from  Cirencester,  being  as  follows  in  descending 
order : — 

1.  Combrash,  anooUtic  ttone,  with  rough  uneren  fracture  and  ft.    in. 

fiiUofshelU    8    0 

2.  Blue  day  without  shells )  FoTMf     17    0 

Siliceous  limestone     ,.,  j  marble    6    0 

4.  J3ra4/br(i  c2ay,  yeiy  fossiliferous      7    0 

5.  Great  Oolite  

The  bed  No.  1,  which  it  is  our  object  to  describe  in  the  fol- 
lowing remarks,  though  of  so  slight  thickness,  is  found  to  be  the 
substratum  of  large  tracts  of  land,  especially  in  the  neighbour- 
hood of  Cirencester,  Fairford,  Cricklade,  and  Malmsbury;  in 
each  case  presenting  great  and  beneficial  peculiarities  of  soil, 
not  only  when  compared  with  that  upon  its  surrounding  forest 
marble,  but  also  in  comparison  with  other  oolitic  brashes ;  in- 
deed, its  name  "Combrash'^  would  appear  to  have  been  given 
to  it  from  the  fact  that  its  soil  afibrds  a  brash  or  stony  soil 
favourable  for  com  crops,  which  is  far  from  usually  being  the 
case  with  those  either  of  the  Inferior  or  Great  Oolitic  beds ;  in- 
deed our  observations  of  crops  upon  what  the  Cotteswold  farmer 
calls  ''stone  brashes '*  of  the  district,  when  compared  with  the 
Combrash,  would  lead  us  to  conclude  the  following  as  a  fair 
average  grown  upon  an  acre  in  bushels : — 


1.  Stonebrash, 
Inferior  Oolite. 

2.  Stonebrash, 
Great  Oolite. 

3.  Combrash. 

Wheat    

BasheU. 
15  to  20 

25  to  30 

25  to  30 

Bushels. 
20  to  25 

30  to  35 

35  to  40 

Bushels. 
25  to  30 

40  to  45 

45  to  50 

Barley 

Oats    
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The  average  rent  may  perhaps  be  gathered  from  the  following 
table:— 

the  acre. 

1.  Stonebraih,  Inferior  Oolite Js-  to  20$, 

2.  Stonebrash,  Great  Oolite 14^.  to  25^. 

3.  Combrash 20*.  to  40*. 

This  great  difference  in  the  productive  powers  of  soils,  which 
a  cursory  examination  only  would  lead  to  the  conclusion  were 
nearly  alike  in  character,  may,  to  a  considerable  extent,  be  ex- 
plained by  the  following  analyses,  which  were  made  by  Professor 
Voelcker  from  specimens  which  I  had  the  pleasure  of  procuring 
for  him ;  and  it  may  be  remarked  in  passing,  that  as  the  analyses 
were  made  by  the  Professor  in  order  to  ascertain  the  different 
constituents  of  the  rocks  and  not  the  soil,  in  each  case  typical 
hand  specimens  were  presented  to  him,  and  the  result  singularly 
explains  observed  facts  with  regard  to  the  crops  upon  the  re« 
spective  substrata. 

Result  of  analyses  by  Professor  A.  Voelcker  : — 


Inferior  Oolite. 

Great  OoHte. 

Combrash. 

Carbonate  of  lime     

89^20 
•34 
•09 

4-14 

•06 

2-75 

3-27 

undetermined. 

95-346 
•739 
•204 

1-422 

•124 
1-016 

•533 
undetennined. 

89195 
•771 
•241 

2-978 

•177 

1231 

4-827 

undetennined. 

Itf airnesia ••« 

Sulohate  of  lime 

Oxide  of  iron ••• 

Alumina     tt*--T«T«tTtftr t.. 

Pliosohoric  acid     ...• 

Soluble  silicft      ............... 

Insoluble  siliceous  matter... 
Alkaline  salts     

99-85 

99-384 

99-420 

These  analyses  show  that  the  phosphoric  acid  and  sulphate  of 
lime — two  important  chemical  agents  in  the  growth  of  crops — 
greatly  predominate  in  the  Combrash ;  and  besides  this,  the  thick- 
ness of  Combrash  soil  is  always  greater  than  that  upon  the 
Stonebrashes,  as  this  rock  more  readily  breaks  up  and  becomes 
disintegrated  bv  atmospheric  action. 

These  remarks  tend  to  show  the  great  practical  advantage  of 
geological  and  chemical  knowledge,  and  fully  explain  how  a 
successful  farmer  near  Cirencester  has  converted,  a  "  brash  farm  '^ 
— which  is  in  general  a  term  of  reproach — into  one  of  the  most 
productive  farms  in  the  district,  this  brash  being  the  fertile  Com- 
brash. 

But  not  only  is  this  thin  stratum  of  interest  on  account  of 
the  fine  crops  which  it  yields,  but  it  will  ever  present  a 
charm  to  the  geologist  from  the  rich  harvest  of  fossils  which  it 

x2 
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everywhere  contains ;  indeed^  the  reason  why  it  crumbles  down 
so  readily  is  probably  owing  in  part  to  its  being  composed  of 
shells^  which  are  merely  cemented  together  by  a  calcareous  ma- 
trix^ whilst  the  phosphates  of  the  rocks  are  doubtless  derived 
from  its  imbedded  animal  matter ;  hence  our  examination  has  not 
only  afforded  a  tolerable  list  of  species^  but  several  forms  are 
numerically  so  great^  and  offer  so  many  curious  types,  as  to  de- 
serve a  more  attentive  study  than  has  yet  been  accorded  them. 
Now  in  giving  an  account  of  the  fossil  contents  of  the  Combrash, 
it  must  be  understood  that  my  facts  are  solely  derived  jfrom  ob- 
servation in  the  quarries  of  my  more  immediate  district  and  are 
consequently  incomplete,  and  as  a  lengthened  list  of  fossils  could 
only  be  the  more  tedious  the  more  copious  its  details,  I  pro- 
pose in  this  place  to  append  a  mere  summary  of  its  remains, 
making  remarks  upon  its  more  interesting  palseontological 
features. 

Summary  of  Combrash  Fossils  from  the  neighbourhood  of 
Cirencester. 

Species. 

1.  Brachiopoda 7 

2.  Conchifera    30 

3.  Gasteropoda 10 

4.  Cephalopoda    3 

5.  Annelida    4 

6.  Zoophyte  3 

7.  Echinodennato 8 

65 
An  interesting  feature  in  the  natural  history  of  the  Brachio- 
poda, is  that  five  forms  of  Terebratula,  namely  the  T.  lagenalis, 
sublagenalis,  obovata,  omithocephala,  and  digona  of  authors  (see 
Davidson^s  memoir  on  Oolitic  Brachiopoda  by  the  Palseontogra- 
phic  Society),  are  all  referable  to  one  species ;  this  is  a  fact  ar- 
rived at  by  a  comparison  of  hundreds  of  individuals,  and  that 
the  author  just  cited  seems  to  have  almost  arrived  at  when  he 
says,  in  his  description  of  T.  lagenalis,  '^  This  species  has  Uttle 
to  distinguish  it  from  T,  omithocephala^  into  which  it  seems  to 
merge  by  insensible  passages,^^  p.  42.  As  regards  7\  sublage- 
nalis,  the  same  author  remarks,  "  This  species  is  always  accom- 
panied by  T.  laffenalis,  of  which  it  may  perhaps  only  be  a  va- 
riety,'* p.  43 ;  and  further,  ''  It  is  not  difficult  to  find  species 
uniting  omithocephala  to  lagenalis,  and  this  last  to  sublagenalis ; 
but  as  the  typical  shapes  of  each  are  well  distinguishable,  it 
will  be  found  convenient  to  retain  them  under  distinct  specific 
names.**  The  Terebratula  digona,  he  says,  "  often  approaches  in 
general  form  and  convexity  certain  specimens  of  T.  obovata/' 
Here  then  a  wide  subject  for  discussion  seems  to  be  opened 
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up ;  for  if  we  are  to  found  specific  names  upon  typical  specimens, 
the  question  is^  where  are  we  to  stop  ?  certainly  in  the  case  before 
us,  not  with  five  species.  And  again,  if  we  admit  the  specific 
identity  of  the  five  types  under  discussion,  is  it  not  probable  that 
even  these  are  but  derivative  forms  that  mav>  in  like  manner, 
be  identified  with  others  f  Our  own  matensib  certainly  tend  to 
this  conclusion. 

In  this  district  the  five  forms  quoted,  though  not  altogether, 
yet  for  the  most  part,  affect  distinct  localities ;  hence  the  T.  la» 
genaUs  and  sublagenalis  will  be  found  congregated  in  masses  in 
the  Fairford  quarries,  while  the  T.  obovata,  from  being  a  rare 
exception  with  them,  becomes  the  rule  between  Cirencester  and 
Cricklade.  All  these,  however,  ai*e  at  Malmsbury  replaced  by 
the  T.  diffona,  which,  as  yet,  is  the  only  instance  in  this  district  , 
in  which  I  have  observed  the  latter  shell  straying  from  the 
Bradford  Clay,  of  which  I  have  been  used  to  consider  it  charac- 
teristic. 

The  only  remaining  Brachiopod  I  shall  here  mention  will  be 
the  T.  intermedia,  ^  Min.  Conch.'  1. 15.  f.  8 :  this  is  imdoubtedly, 
to  say  the  least,  a  form  of  T.  perovalis.  This  opinion  again  is 
borne  out  by  Mr.  Davidson,  as  he  says  in  his  Memoir,  p.  58, 
'^  Ter,  intermedia  bears  some  resemblance  to  T.  peravaUs ;  some 
specimens  are  undistinguishable.'^  Now  as  this  latter  is  an 
abundant  fossil  of  the  Inferior  Oolite  as  well  as  Combrash,  the 
sequel  will  show  its  recurrence  to  be  of  great  interest. 

Our  next  remarks  will  be  upon  the  Conchifera,  the  chief  in- 
terest of  which  will  be  found  in  the  fact,  that  in  our  summary  of 
thirty  species,  twenty-one  or  two-thirds  can  be  identified  with 
Inferior  Oolite  shells,  and  those  for  the  most  part  of  individuals 
which  have  always  been  held  as  highly  characteristic  of  the  Lower 
Oolite  beds;  this  will  become  apparent  from  the  following 

List  of  Fossils  common  to  the  Inferior  Oolite  and  Combrash  of 
Gloucestershire. 

1.  Amphidesina  securiforme,  PhiU.     12.  Modiola  gibbosa,  M.  C. 

York.  {Gresslya,)  13.  plicata,  M.  C. 

2.  decurtatum,  Phill.  York.         14.  Mya  hterata,  M.  C. 

3.  recurvuni,  Phill.  York.  16.  Ostrea,  undetermined  (perhaps 

4.  Astarte  excavata.  several  species). 

5.  Avicula  insequivalvis,  M.  C.  16.  Pholadomya  Murchi8on«,M.C. 

6.  Cardium    citronoideum,     Phill.  t.  545. 

York.  17.  gibbosa, 

7.  dissimile,  M.  C.  18.  Plagiostoma  duplicatum. 

8.  ,  undetermined.  19.  Pccten. 

9.  Isocardiaconcentrica.  (Ceromya.)    20.  Trigonia  costata. 

10.  minima.  21.  claveUata. 

11.  Lima  gibbosa,  M.  C.  491. 

Here  then  we  have  evidence  of  an  older  fauna  reappearing  in 
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foree  in  a  newer  bed,  and  that  bed  of  a  very  insignificant  thick* 
ness ;  these  facts,  while  they  should  make  us  cautious  in  assign- 
ing limits  to  the  range  of  fossils,  may  at  the  same  time  account 
for  much  of  the  confusion  felt  in  the  history  of  the  Oolites  of 
Britain,  which  only  becomes  the  greater  on  comparison  with  the 
'*  Jurofsique  "  of  the  continent. 

These  remarks  are  the  more  pertinent,  when  it  is  understood 
that  in  Phillips's  '  Illnstrations  of  the  Geoloey  of  Yorkshire,' 
nearly  all,  if  not  every  individual  species  figured  as  characteristic 
of  the  Combrash  are  amongst  the  more  common  examples  of 
Inferior  Oolite  fossils. 

Now  these  species,  except  in  a  few  instances,  are  not  common 
alike  to  the  Oreat  Oolite  of  this  district,  but  a  reference  to 
Morris  and  Lycett's  '  Monograph  of  the  Mollusca  of  the  Great 
Odite,  chiefly  from  Minchinhampton  and  the  coast  of  Yorkshire,' 
will  tend  to  explain  how  the  parallelism  of  the  Inferior  Oolite 
and  Combrash  species  of  this  district  could  be  maintained  by  the 
Great  Oolite  of  the  more  northerly  oolitic  deposits.  In  the 
introduction  to  the  memoir  cited,  p.  6,  are  the  following  re- 
marks:— "The  evidence  afforded  by  the  few  species  of  univalves 
which  have  been  forwarded  to  the  authors  from  Scarborough, 
through  the  kindness  of  Mr.  Bean,  though  not  conclusive,  tends 
rather  to  assimilate  them  with  the  Inferior  Oolite,  and  the 
authors  are  led  to  the  following  very  satisfactory  explanation. 
Admitting  therefore  the  parallelism  of  the  deposits  containing 
somewhat  distinct  faunas  in  the  north-eastern  and  south-western 
parts  of  the  present  area  of  England,  we  are  naturally  led  to 
infer,  either  tnat  the  physical  conditions  might  be  favourable  to 
the  continuation  of  species  in  one  locality,  or  that  species  cha- 
racteristic of  an  older  deposit,  in  a  more  distant  region,  may 
have  migrated  and  lived  on  during  the  formation  of  a  newer  de- 
posit in  another,  the  conditions  having  become  unfavourable  to 
the  perpetuity  of  their  development  in  the  latter  deposit  over  the 
original  region  whence  they  had  migrated.'' 

There  is  now  only  one  other  part  of  our  summary  of  fossils 
which  seems  to  claim  attention,  and  that  is  the  Echinodermata. 
Of  these  at  least  six  out  of  eight  are  common  to  the  Inferior 
OoUte,  namely — 

Nucleolites  =  Clypeui.  Uoleetypns  =  Galeritet. 

1.  sinuatus.  4.  depressua. 

2.  —  clunicularis.  5.  Acroaolenia  hemicidaroidet. 

3.  orbicularis.  6.  Diadema  depressum. 

Of  these  the  Nucleolites  sinuatus  and  Holectypm  depressus  are 
highly  characteristic  of  the  Inferior  Oolite. 

In  concluding  these  remarks,  it  should  be  understood  that 
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they  refer  only  to  a  limited  district.  Were  our  observations  ex- 
tended over  the  whole  ranse  of  the  Combrash,  as  it  occurs  in 
this  country,  we  should  doubtless  arrive  at  additional  facts,  both 
as  regards  the  structure  and  agricultural  capabilities  and  also  its 
fossil  contents :  we  may  indeed  expect  the  list  of  the  latter  to  be 
greatly  augmented,  and  in  all  probability  other  species  common 
to  the  Inferior  Oolite  will  have  to  be  noted  in  addition  to  those 
in  our  present  list. 
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Remarks  on  Libellula  Brodiei  {Buckman),  a  Fossil  Insect  from 
the  Upper  Lias  of  Dttmbleton,  Gloucestershire.  By  Professor 
Buckman,  F.G.S.,  F.L.S. 


As  our  associate,  the  Rev.  P.  B.  Brodie,  is  leaving  this  district, 
I  have  much  pleasure  in  calling  the  attention  of  the  Members 
of  the  Cotteswold  Club  to  the  interesting  discoveries  of  fossil 
insects  from  the  Lias,  which  he  has  principally  made  within  the 
limits  of  our  more  immediate  operations,  namely  in  the  county 
of  Gloucester ;  and  this  I  think  right  to  do  now  with  the  more 
immediate  object  of  settling  a  question  of  nomenclature,  and  in 
order  that  our  'Proceedings  ^  may  perpetuate  his  name  as  attached 
to  one  of  the  most  beautiful  and  perfect  specimens  he  has  yet  dis- 
covered, to  whom  the  following  remarks  will  show  that  it  was 
originaUy  dedicated.  In  order  to  render  this  the  more  clear, 
it  will  be  necessary  to  state  that  while  Mr.  Brodie  was  prosecu- 
ting his  inquiries  in  the  Lower  Lias,  in  a  band  of  which,  termed 
by  him  the  'Insect  Limestone,'  he  succeeded  in  exhuming  re- 
mains of  almost  every  class  of  Insecta,  I  had  the  pleasure  of 
finding  among  others  a  fine  wing  of  Libellula  in  a  thin  band  of 
limestone  in  the  Upper  Lias :  this  discovery  was  announced  to 
the  Geological  Society  in  a  short  paper  "  On  the  occurrence  of 
Remains  of  Insects  in  the  Upper  Lias  of  the  county  of  Glou- 
cester/'  and  in  vol.  iv.  part  1.  page  211  of  the '  Proceedings '  of 
the  Geological  Society  will  be  found  the  following  remarks: — 
''  The  remains  of  insects  comprise  one  species  of  LU)ellula,  which, 
from  the  reticulations  of  the  fine  wing,  seems  to  belong  to  the 
genus  jEshna,  and  has  been  named  by  Mr.  Buckman  JEshna 
Brodiei  in  honour  of  Mr.  Brodie/* 

Between  this  (June  21,  1843)  and  the  publication  of  the 
2nd  edition  of  the  '  Outlines  of  the  Geology  of  the  neighbour- 
hood of  Cheltenham,*  in  1845, 1  had  the  pleasure  of  discovering 
another  fine  wing,  and  this  and  the  previous  one  were  first 
figured  in  that  work,  tab.  8.  figs.  1  &  2,  with  the  following  de- 
scription : — 


'*  Fig.  1.  Posterior  wing  of  JEshna  Brodiei. 
"  Fig  2.  Anterior  wing  of  ditto." 


showing  that  I  had  arrived  at  the  conclusion,  that  these  two 
wings  should  both  be  referred  to  the  same  species. 

However,  later  in  the  same  year,  Mr.  Brodie  published  his 
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highly  valuable  '  History  of  the  Insects  of  the  Secondary  Bocks/ 
in  which  work  (pi.  8.  figs.  1  &  2)  the  same  wings  are  beautifully 
figured  by  Mr.  Westwood,  with  the  following  explanatory  re- 
marks : — 

*'  Plate  8.  fig.  1.  A  remarkably  fine  wing  of  Libellula. 
"  Plate  8.  fig.  2.  An  equally  fine  wing  of  an  Agrion." 

These  at  p.  101-2  of  the  same  work  are  named — 

'<Fig.  1.  LibeUula  Brodiei, 
"  Fig.  2.  Agrion  Btickmanni." 

So  that  here  we  see  that  not  only  were  these  specimens  doubted 
as  belonging  to  the  same  species^  but  are  positively  assigned  to 
distinct  genera. 

However,  in  1848,  Mr.  Brodie's  labours  were  rewarded  by 
finding  a  most  perfect  Libellula  in  the  same  bed,  with  the  four 
wings  attached  to  the  nearly  perfect  body.  This  unique  speci- 
men will  be  found  figured  in  the  '  Quarterly  Journal  of  the  Geo- 
logical Society,'  vol.  v.  pi.  2,  and  an  examination  of  the  fossil 
shows  that  the  anterior  wing  is  identical  with  that  referred  to 
Agrion  Buckmanni,  and  the  posterior  to  that  of  Libellula  Brodiei ; 
and  at  page  85  of  the  '  Journal '  for  1848  is  the  following  state- 
ment : — "  According  to  Mr.  Westwood,  the  wing  figured  in  my 
work  on  '  Fossil  Insects,'  p.  8.  f.  2,  is  not  an  Agrion  as  there  sup- 
posed, but  belongs  to  the  same  species  as  the  one  above  described'' 
(jEshna  Brodiei,  Buckman) ;  and  further,  "  Mr.  Westwood  con- 
siders that  it  will  be  better  to  adopt  Libellula  as  the  generic  title, 
while  the  peculiar  veining  of  the  wings  will  form  the  ground  for 
a  provisional  subgeneric  one,  which  he  names  Heterophlebia ; 
hence  I  propose  provisionally  to  name  it  Libellula  {Heterophlebia) 
dislocata,  Brodie*." 

Now  it  is  quite  clear  that  according  to  proper  custom  the 
specific  name  should  not  have  been  altered,  so  that,  as  the  two 
specimens  cited  were  after  all  found  to  resolve  themselves  as  I 
supposed  into  one  specific  form,  however  my  generic  name 
might  have  been  changed — for  which  I  can  see  but  little  reason — 
yet  the  specific  one  should  have  remained  intact.  This  beau- 
tiful specimen  therefore  should  be  designated  as  Libellula  BrO' 
diei  (Buckman),  as  it  was  originally  dedicated  to  the  author  of 
^  Fossil  Insects '  when  even  a  single  wing  was  one  of  the  best 
insect  specimens  that  had  been  obtained,  and  he  is  not  the  less 
worthy  of  having  his  name  preserved  for  the  perfect  example. 
These  remarks  are  made  not  only  with  the  hope  of  correcting 

*  Brodie  in  Jouraal  of  Geol.  Soc.  vol.  t.  p.  35. 

Y 
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what  I  have  deemed  an  error^  but  they  may  be  useful  as  showing 
us  how  cautious  we  should  be  in  founding  genera  from  frag- 
ments :  this  is  a  most  prolific  cause  of  synonyms^  with  which  no 
science  is  so  overloaded  as  geology. 

Cirencester,  Sept.  1853. 
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Addrm  read  to  th$  Oottewold  MUuraUsU    CM,  <U  their  Winter 
Meetinffy  held  at  Cheltenham. 

By  T.  Baewiok  Llotd  Baxeb,  Em.,  of  Hardwioke  Court, 
Preflident. 

QsNTLBMBir, 

Another  year  has  passed  oyer  the  Cottetwold  dnlv— another 
year  of  joyous  and  instmctiYe  summer  meetings-— and  again  we 
haye  assembled  at  onr  winter  gathering,  with,  ostensibly  at  least, 
Uie  solemn  purpose  of  a  business  meeting,  for  auditing  accounts 
and  levying  taxes — somewhat  relieyed  perhaps  by  a  review  of  the 
pleasures  and  profits  of  the  past  year,  wnich  it  becomes  my 
pleasLng  duty  to  lay  before  you ;  and  by  such  anticipations  of  the 
roture,  as  may  be  given  by  our  fixing  on  the  localities  to  be  visited 
next  summer. 

Pive  summers  have  now  passed  over  our  Club— and  hitherto  I 
ttiink  sll  will  agree,  that  each  succeeding  year  has  brought  us 
additional  strength,  prosperity,  and  enjoyment.  Onr  numbers 
have  increased  to  such  a  degree,  as  to  compel  us  to  throw  almost 
churlish  difficulties  in  the  way  of  more  admissions,  lest  we  should 
become  weakened  by  the  very  exuberance  of  our  strength,  and  be 
obli^^  to  rdm^uish  one  of  the  most  agreeable  of  our  habits, 
namely,  the  meetmg  in  the  small  and  unambitious  hostelries  of  the 
remoter  parts  of  the  counti^,  and  be  driven  to  seek  accommodation 
for  our  increased  numbers  in  the  larger  inns  of  the  towns.  Wliile 
—with  regard  to  riches — it  is  a  fact  well  known  to  all  political 
economists,  that  wealth  is  best  evidenced  by  the  amount  of  taxa- 
tion ;  how  greatly,  then,  has  our  pro^^^iy  increased,  since  we  have 
risen  fiom  our  first  annual  oontnbution  ox  sixpence^  to  our  present 
call  of  two  shillings  a  head. 

But  let  us  commence  our  recapitulation  of  last  year's  proceedings. 

On  Jan.  92,  1850,  our  Club  met  for  tixe  winter  gathering,  on  a 
truly  wintry  day,  at  Cirencester;  and  after  break&st  proceeded  to 
the  Museum  of  &e  Boyal  Agricultural  College.  On  our  way  tliither, 
meeting  Mr.  Wilson,  the  Principal,  he  shewed  us  a  deep  cutting 
which  was  being  made  tolowera  hill  in  the  road  behind  the  College, 
which,  in  spite  of  the  frosty  air,  detained  many  of  our  geologists  in 
a  warm  discussion.  Thence,  accompanying  me  Principal  through 
the  spacious  Laboratory  of  the  Collie,  we  formi  our  kind  imd 
xealous  Mend,  Mr.  Buckman,  in  the  Museum,  in  which,  besides  a 
good  fire,  were  the  numerous  trays  of  fossils  in  their  geological  series. 
Through  these  he  led  us  in  one  of  his  animated  and  instructive 
lectures,  commencing  with  the  JBncrinitee  IHlohitee  and  TerebrtMa 
of  the  Ludlow  Limestone,  when  having  arriyed  at  ilie  borders  of  the 
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Lias,  Mr.  Brodie  relieved  him,  and  described  the  Insects  of  the 
Stonesfield  Slate,  which  he  had  been  the  first  to  study  and  describe. 
He  observed  that  most  of  the  forms  found  in  this  formation  were 
nearly  allied  to  the  recent  genera  now  found  in  temperate  climates,  and 
it  is  probable  that  they,  together  with  the  plants  which  have  been 
recently  figured  by  Mr.  Buckman,  for  the  Geological  Society,  had 
been  carried  out  to  sea  by  large  rivers  for  many  miles.  Mr.Buckman 
tiien  continaed  the  series  by  describing  the  Icthyosaurus  of  the  lias 
and  the  great  variety  of  Ammonites  found  in  that  formation — audit  ^ 
is  on  record  that  he  promised  us  a  paper  on  this  interesting  group 
— (and  if  the  said  promise  be  not  redeemed,  the  sooner  the  Attorney 
General  of  the  Club  commences  proceedings  both  for  this  and  for 
one  long  promised  on  the  mistletoe  bough,  the  better,  as  his  papers 
are  far  too  valuable  to  be  lost  for  want  of  exertion). 

Mr.  Brodie  then  did  the  honors  of  the  Inferior  Oolite,  commencing 
vrith  Mr.  Strickland's  section  of  Leckhampton  Hill,  and  passing  to 
the  Great  Oolite  with  its  numerous  Stt^fishes  (the  Astropsetm 
CotiwdduB,  {Buehman,)  among  others,  which  it  was  unanimously 
voted  should  be  adopted  as  the  Great  Seal  of  our  Club)  to  the 
Bradford  Clay,  (of  which  formation,  be  it  noted,  that  the  remains  of 
between  a  hundred  and  fifty  and  two  hundr^  species  have  been 
collected  at  the  Tetbury  'BmA  Station,)  and  concluding  with  the 
f'orest  Marble. 

After  this  our  worthy  Secretary,  Sir  Thomas  Tanored,  read  us  a 
resum^  of  the  proceedings  of  the  Club  for  l^e  past  year,  the  sites  of  our 
future  operations  were  fixed,  and  the  large  sum  of  two  shillings  a 
head  being  voted  as  our  annual  subscription,  we  adjourned  to  dinner 
at  the  Swan ;  and  in  the  evening  Mr.  Buckman  read  us  his  paper  on 
the  materials  used  in  constructing  the  teeselated  pavements  at 
Cirencester  (illustrated  by  his  very  beautiful  coloured  tracings  of  the 
pavements) ;  and  Mr.  Lycett  read  another  on  the  IHehites,  a  shell 
of  the  Oolite  formation. 

Mr.  Wm.  Henry  Hyett,  of  Painswick  House,  and  Mr.  Wm. 
Yemen  Guise,  of  Elmore,  were  then  elected  members,  and  the 
President  and  Secretary,  it  was  agreed,  should  be  permitted  to  try 
whether  they  could  do  better  for  the  ensuing  year  than  they  had 
'  done  for  the  last ;  and  after  some  discussion  on  the  inconvenience 
frequently  occasioned  by  members  not  replying  to  the  Secretary's 
notice  of  the  meetings,  and  thereby  rendering  it  impossible  to  know 
what  preparations  to  make — it  was  voted,  '*  That  if  members  do  not 
answer  the  Seoretary's  notice  they  will  not  he  ea>peeted;  hut  thatt/they 
gke  notice  of  their  attendance  at  any  meeting  and  do  not  come,  they 
shall  he  charged  with  such  share  of  the  Secretary's  liabilities  for  the  day, 
as  the  memhers  present  shall  find  necessary^  utHess  they  he  prevented  by 
illness  or  professiondl  duties.^' 

On  April  the  dOth,  we  commenced  the  meetings  of  our  fifth 
summer  in  the  same  spot  in  which  we  had  first  assembled  to  call 
our  Club  into  existence,  the  (to  ns  at  least)  ever-memorable  Birdlip 
Hill.    And,  many  as  are  the  points  of  &e  Cotteswolds  that  we  have 
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seen  since  we  first  met  here,  there  is  scarcely  any  from  which  is  seen 
BO  well  the  field  of  our  exertions  and  pleasures. 

After  break&st  the  Glab  separated  into  two  parties ;  the  one  a 
professedly  botanical  section — ^bnt  mainly  incited  by  a  love  of 
archsBology — ^proceeded  eastwards,  towards  Brimsfield,  and  the  truly 
cnrioas  and  beautiful  church  of  Elkstone.  But  what  they  did,  and 
what  they  saw,  must  remain  unchronided,  as  Mr.  Bayly,  who 
undertook  to  furnish  notes  of  their  proceedings,  has  not,  I  fear, 
performed  his  part,  and  their  transactions  are  thereby  lost  to  the 
world.  Of  the  other  section,  however,  it  is  recorded  that  tiiey — 
leaving  the  sotlth-westerly  route,  which  was  followed  at  our  first 
meeting  in  July,  1846,  to  Witcombe  Woods,  the  Boman  Yilla,  and 
Cooper's  Hill — ^now  struck  northward  towards  Leckhampton,  and 
meeting  Mr.  Brodie  near  the  top  of  the  hill,  and  Mr.  Lycett  and 
Dr.  Humble  soon  after,  we  had  a  most  interesting  discussion  on  the 
beds  of  the  Inferior  OoUte,  which,  thongh  not  seen  here  in  any 
one  section,  may  be  examined  in  detail  by  following  the  Gotteswold 
range  from  8.  to  N.  from  the  Great  Oolite  which  caps  the  summit, 
to  &e  Pisolite ;  and  in  one  spot  Mr.  Brodie  detecting  the  blue  colour 
of  the  lias,  and  some  workmen's  tools  lyin^  opportunely  at  hand, 
Mr.  Wilson  and  Mr.  Holland  soon  succeeded  m  nncovering  sufficient 
to  shew  the  junction  of  the  base  of  the  Inferior  OoHte  with  the 
upper  lias.  Betuming,  we  followed  the  edge  of  the  hill,  crossing 
the  valley  of  Crickley  Hill,  in  the  springs  on  the  side  of  which  we 
foumd  many  fresh-water  mollusks,  and  several  specimens  of  the  newt 
or  eft,  Lacerta  Lacustris.  We  returned  to  Birdlip  in  time  to  meet 
the  test  of  our  part^,  now  greatly  increased,  who,  in  the  exercise  of 
their  botanical  studies,  had  collected  a  large  quantity  of  a  species  of 
agaricus,  which  was  forthwith  cooked  pro  bono  puluico ;  but,  on  its 
appearance  at  table,  Mr.  Buckman  entertaining  some  doubt  as  to 
whether  it  was  an  edible  or  poisonous  species,  and  having  an  argu- 
ment thereon  with  some  of  his  neighlK>urs,  the  dish  was  detained 
till  the  point — and  the  fungi  too-^were  discussed,  when  it  was  at 
length  simultaneously  decided  that  the  mushrooms  were  wholesome 
and  excellent,  and  that — ^the  dish  was  empty. 

After  dinner  we  drank  the  health  of  the  Berwickshire  Naturalists' 
Club,  on  whose  model  we  had  formed  our  own  Club  on  this  spot 
four  years  before — and  separated  to  meet  at  Gloucester,  on  the  18th 
of  June. 

On  this  day  we  met  to  break£Eist  at  the  Spread  Eagle,  at  Gloucester, 
and  thence  wisOked  to  Mr.  Brodie's,  at  Down  Hatherly,  to  see— I 
will  hardly  say  his  collection  of  fossils,  for  that  would  have  taken 
us  nearer  a  week  than  a  d^  to  examine,  but — such  small  part  of  it 
as  the  time  would  allow.  We  then  saw  ihe  school — ^largely  endowed 
by  the  munificent  Mr.  Page  Wood,  to  whose  unassuming  libenJiiy 
the  county  is  in  many  ways  deeply  indebted  (the  state  of  the  school 
reflecting  great  credit  on  its  mast^},  and  proceeded  to  the  banks  of 
the  Severn. 

Wainlode  Hill,  our  next  point,  is  a  small  eminence  on  the  bank 
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of  the  Seyem,  with  an  abrapt  diff,  showing  very  beautifolly  in  a 
section  of  nearly  100  feet  in  depth,  the  junction  of  the  lower  lias 
with  the  upper  beds  of  the  new  Bed  Sandstone. 

Mr  Brodie,  in  his  work  on  Fossil  Insects,  has  described  the 
section  of  the  upper  part  of  this  cUff — ^but  as  ^e  paper  I  am  now 
reading  is  intended  solely  for  distribution  to  the  members  of  our  own 
Club— HEmd  its  value,  if  th^re  be  any,  is  only  that  of  a  hand-book  to 
portions  of  our  own  county — I  trust  he  will  permit  me  to  copy  it 

Beginning  at  the  top,  we  find,  ft.  in. 

1.  Black  Clay  (to  the  d^th  of) « 8    0 

2.  Hard  blue  lunestone,  with  ostre®  and  oUier  shells    ....     0    4 

3.  Yellow  shale,  with  traces  of  fiicoids 0  10 

4.  Qrey  and  blue  limestone,  ''  Insect  limestone  " 0    5 

5.  Marly  clay    • 5    3 

6.  Hard  yellow  nebular  limestone— with  sheUs  like  cyclas 

a  sp.  of  renio  or  myadtes — ^Plants  (naiades)  cypiis, 
and— rarely — scales  offish 6  to  8 

7.  Yellow  clay •  •  • 9    0 

8.  Black  shale 3    0 

9.  Hard  grey  stone  with  impressions  of  fucoides  in  tiie 

upper  surface,  with  scales  and  teeth  of  fish 0    I 

10.  Black  Slaty  day. 

11.  Pecten  bed — ^a  hard  dingy  brown  stone,  with  much  Fyr 

rites,  and  Pectens  and  other  sheUs    0    4 

12.  Black  shale 8    0 

18.  Bone  bed— here  a  hard  thin  stratum  fiill  of  ^rrites,  and 

composedof  bones,  scales  and  teeth  of  fish;  o(mnected 
with  this  is  a  white  and  yellow  sandstone  fall  of  casts 

of  Palustra  arenioola ,     0     8 

14.  Black  shale 2    0 

This  reposes  on  gre^i  and  red  conchoidal  maii  forming  the 
upper  beds  of  the  new  Bed  Sandstone,  exposed  to  the  depth  of  about 
65  feet.  The  total  height  of  the  cliff  is  nearly  100  feet,  and  the 
beds  dip  gradually  to  the  S.E. — Fosiil  Insects,  p.  58. 

From  the  cliff  we  returned  to  Gloucester;  Mr.  Buckman,  during 
our  walk  finding  specimens  of  the  Lathyrus  nissolia,  or  crimson 
Grass  Vetch,  and  some  other  plants  of  interest.  We  also  saw,  so 
far  as  any  of  us  had  observed,  ike  first  wheat  of  the  season  in  ear. 

At  our  after  dinner  proceedings,  Mr.  Buckman  announced  a  new 
habitat  iot  the  TMaspi  perfoUahm,  which  had  been  discovered  by 
Mr.  Bell,  a  student  at  the  Boyal  Agricultural  Collie ;  this  was  in 
a  Great  Oolite  quarry  on  the  top  of  tiie  Sapperton  tunnel,  and  it  was 
remarked  that  at  its  original  station,  at  Bnitord,  Oxon,  and  its  ot^er 
Gloucestershire  habitat  near  Stow-on-the-Wold,  firom  both  which 
it  is  now  said  to  be  extinct,  it  had  always  effected  this  particular 
stratum  of  the  Oolitic  limestones.  Mr.  B.  also  made  some  remarks 
upon  a  new  species  of  star  fl^  which  he  exhibited  from  the  Great 
Oolite  of  MuLchinhampton,  which  was  observed  to  present  an 
intermediate  form  between  those  previously  described  from  the 
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lower  part  of  this  rock  and  those  of  the  chalk.  This  specimen  is 
now  being  figured  by  Professor  Forbes,  and  what  spite  its  discoyerer 
— ^like  the  cross  godmother  furies  of  old— could  have  taken  to  so 
interesting  a  species,  I  know  not.  but  he  would  give  it  no  better 
name  than  A$ircpeeten  Bakeri. 

Mr.  Brodie  read  us  his  observations  made  during  a  tour  on  the 
Oolite  fbrmation  in  Lincolnshire,  comparing  it  with  that  which 
forma  so  large  a  part  of  our  district. 

A  comparison  of  the  fossils  of  the  two  districts  lead  to  an 
animated  discussion  on  the  identity  of  the  species  of  coral  found  in 
our  Inferior  Oolite,  with  those  found  in  the  same  formation  in 
Gtermany;  direrging  into  a  discussion  on  the  dtstindians  hetwem 
ipeeiei  and  vanetiei,  whidi  was  prerented  from  lasting  to  the  present 
hour,  only,  by  the  threatened  departure  of  the  Chdtenham  train, 
which  dispersed  our  members  for  the  day. 

On  July  the  80th  the  Club  made  a  second  attempt  (having  failed 
in  l^eir  first,  four  years  before)  to  discover  a  specimen  of  fine 
weather  in  the  Forest  of  Dean,  and  this  time  we  succeed  admirably, 
Croeeing  the  Severn,  at  Nevmham,  we  break&sted,  and  walked  to 
tiie  Churchyard,  commanding  a  splendid  view  of  the  Horse-shoe  of 
the  river,  and  thence  crossing  the  line  of  the  railway,  we  ascended 
the  Newnham  Baily,  the  ridge  of  which,  covered  with  magnificent 
oak  and  beecb  timbco*,  gives  views  on  the  one  side  of  the  ricb  and 
cultivated  Yale  of  the  Severn,  and  on  the  other  of  the  dark  woods 
of  the  Forest.  Here  Sir  Martin  Crawley  Boevey  and  Dr.  Bird, 
meeting  us,  guided  us  through  the  Abbots  woods  to  the  beautiM 
Sudeley  vall^,  and  the  iron-stone  pits  at  Shuckmantle,  peculiarly 
rich  in  their  ore,  to  a  huge  steam  engine  on  the  Cornish  prindnle, 
erected  by  Mr.  Crawshay  to  pump  tiie  lightmore  coalpits.  Mr. 
Grawshay  had  kindly  given  orders  not  only  to  permit  us  to  see  all 
we  wished,  but  had  abo  provided  us  with  some  trucks  and  a  pair 
of  horses  to  convey  us  along  the  tram-road  to  near  Bullow  Pill,  from 
whence  we  walked  to  Newnham  to  partake,  inter  (Ma,  of  a  fown, 
presented  by  Sir  Martin  Chrawley  Boevey. 

In  the  course  of  the  day  Mr.  Jones  took  a  specimen  of  the 
StrangaUa  attenuata  beetle.  The  Scutellaria  minor  was  also 
gathered;  and  ^e  Polypodium  oreoptens  and  Blechnum  boreale 
were  fbund  in  large  numbers. 

In  the  evening  Mr.  Lycett's  paper  on  the  fossils  of  the  middle 
division  of  the  Inferior  Oolite  was  read,  in  his  much  regretted 
absence,  by  the  Secretary,  and  the  Club  adjourned  with  many 
thanks  to  the  Gfentlemen  of  the  Forest  who  had  so  kindly  assisted  us. 

On  September  17,  we  met  for  the  last  time  that  Summer,  at  the 
Swan  Inn,  Wootton-under-Edge,  and  considering  the  distance  from 
the  homes  of  most  of  the  Club  we  had  a  large  attendance  of  members, 
besides  many  Mends,  who  living  in  the  neighbourhood,  greatly 
assisted  ns  by  their  local  knowledge. 

Ascendii^  by  the  old  road  (now  nearly  disused  but  more 
fstvourable  to  Geologists  from  its  deep  cuttings  than  the  new  road) 
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to  Boshinire  turnpike,  panging  awhile  to  admire  the  view,  we  turned 
to  the  lefty  by  the  grounds  of  the  Ridge — ^the  seat  of  Mr.  Bengough 
— and  crossing  Waterly  Bottom,  ascended  Stinchcombe  Hill,  from 
the  summit  of  which — near  Drakestone — ^Mr.  Strickland  gave  us  a 
most  interesting  Geological  dissertation ;  shewing  that  the  Welsh 
TTillfl  had  probably  stood  boldly  forth,  and  far  more  loftily  than  at 
present,  at  a  period  when  none  of  the  rest  of  England  had  emerged 
from  the  waters. 

It  is  most  curious  to  observe  how  the  sciences — even  when  not 
studied  together — ^lead  to  the  same  result :  but  this  is  exactly  the 
same  conclusions,  apparently,  as  has  been  airired  at  by  the  students 
of  Wdch  history,  and  fully  accounts  for  the  proTerbial  length  of  the 
Welch  Peiifreet. 

Retumuig  by  Stancombe  and  I^ibley,  we  concluded  our  meetings 
of  the  summer  of  1850,  with  Dr.  Wright's  account  of  his  summer 
geologizing  in  the  Isle  of  Wight,  which  appears  in  our  papers :  and 
Mr.  Douglas  Campbell  proposed  a  scheme  for  a  society  for  promoting 
botanical  research  to  extend  the  knowledge  of  our  own  Flora. 

And  now,  at  the  end  of  our  year,  let  me  again  congratulate  the 
Club  on  the  progress  we  have  made,  not  so  much  in  the  addition  of 
fresh  names  to  our  list,  as  in  the  increased  pleasure  and  interest  in 
our  pursuits  which  our  members  evince  by  their  more  frequent 
attendance.  Our  parties  this  ye^  have  seldom  fallen  short  of  twenty. 
Our  papers  have  risen  both  in  number  ai^d  value,  and  I  would  fsmi 
hope  that  the  facility  which  our  meetings  afford  may  have  led  some 
to  take  increased  interest,  and  have  afforded  others  inpreased  oppor- 
tunity for  our  great  and  noble  studv. 

In  addition  to  the  two  first  objects  of  oiir  club— namely,  the 
obtaining  some  knowledge  of  our  own  county,  and  the  general  study 
of  any  branch  of  Natural  History  which  each  may  prefers—it  viU 
be  a  great  pleasure  to  us  if  we  can  assist  in  the  carrying  out  of  any 
more  specific  scheme  for  the  study  of  any  one  branch  of  nature  (such 
as  that  proposed  by  Mr.  Douglas  Campbell,  of  St.  Chloe  Grange, 
near  Stroud,)  for  the  better  study  of  the  fiora  of  our  own  count^. 

The  scheme  appears  well-furanged,  and  I  hope  that  it  may  be 
tal^en  up  in  such  a  manner  as  to  ensure  the  success  it  deserves :  yet, 
let  me  be  allowed  to  say,  that  I  hope,  that  if  it  be  so,  a  resolution 
may  be  entered  into  by  ihe  Club,  that — desireable  as  it  piay  be  tp 
collect  rare  specipiens — it  would  be  most  unworthy  of  the  Society 
to  encourage  the  spoliation  of  the  nature  which  it  professes  to 
admire ;  and  that  the  increased  number  of  dried  specimens  of  a  rare 
plant,  in  collections,  would  be  dearly  indeed  purchased  by  any 
considerable  decrease  of  the  same  plant  in  its  nattural  locality.  The 
greatest  care  should  he  taken  when  a  rare  plant  u  found,  only  to  remote 
90  smaU  a  portion  of  the  total  number,  as  not  to  risk  any  considerable 
diminution  of  its  quantity,  (The  cheering  here  was  so  loud  that  the 
opinion  appeared  to  be  unanimously  adopted  by  the  Club.) 

And  now  we  are  on  the  subject,  will  you  forgive  me  if  I  venture 
a  suggestion  upon  collections  in  general  ? 
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The  custom  of  eoUeeting  is  now  greatly  on  the  increase,  and  the 
resnlt,  or  perhaps  the  cause,  is  the  increase  of  the  noble  study  of 
nature ;  yet  it  is  often  to  be  r^^retted  that  the  collection  is  com- 
menced too  vaguely,  and  without  due  consideration ;  in  which  case 
much  of  the  labour  is  usually  wasted,  or  at  least  misdirected,  or 
even  (which  is  not  unfrequent)  it  is  giyen  up  in  di^^t.  Let  us 
try  whether  we  may  not  suggest  the  cause  of  tiiis  fulure,  and  some 
nues  for  its  avoidance. 

Some  half  century  ago  CoUeehrB  and  MuteufM  vreite  almost 
universally  laughed  at ;  and,  I  fear,  in  many  cases  most  justly.  A 
museum  of  that  day  (I  speak,  of  course,  not  of  the  few  collections 
of  the  truly  learned,  but  of  their  unworthy  imitators,)  appears 
usually  to  have  been  a  collection  of  heterog^ieous  objects,  whose 
only  interest  consisted  in  their  rarity,  and  the  only  pleasure  con- 
templated by  the  possessor,  was,  the  being  able  to  say  that  he  had 
got  such  and  such  things  which  others  had  not. 

In  these  days  happily  a  better  taste  is  shewn ;  and  Collectors 
now  bring  toge&er  objects,  not  for  the  mere  sake  of  the  possession, 
but  with  a  view  to  the  assistance  which  may  be  obtained  bom  them 
in  the  study  of  nature.  Now  as  more  errors  arise,  probably,  from 
mistaking  the  means  for  the  end,  than  from  any  other  known  cause, 
let  us  constantly  bear  in  mind  that  the  end — the  only  end  worth 
aiming  at — ^is,  the  increasing  our  love  and  reverence  to  the  source, 
the  Creator  of  all  nature,  by  gaining  an  additional  d^;ree  of  know- 
ledge of  Him  through  His  works.  One  of  the  msana  to  acquire  this, 
is  &e  study  of  any  branch  of  nature  to  which  our  opportunities  or 
our  inclination  may  most  dispose  us,  and  one  of  the  best  means  of 
pursuing  this  study,  is  the  forming  a  coUection  which  may  enable 
us  to  familiariae  our  minds  with  its  objects. 

Commenced  with  this  view,  a  collection  becomes  a  matter  of  the 
noblest  interest;  while  if  commenced  from  the  mere  desire  of  posses- 
sion, without  any  definite  end,  altiiough  it  may,  and  often  does,  lead 
to  study,  yet  until,  or  unless,  it  does  so,  in  what  degree  is  it  superior 
to  the  practice  of  the  tame  magpie,  who  collects  an^  objects  which 
he  considers  curious,  and  with  much  the  same  end  m  view.  Why 
should  we  wonder,  then,  when  we  see  many  who  have  begun  without 
a  definite  object,  throwing  up  their  collections  in  disgust  ? 

But  if  a  collection  is  to  be  commenced  solely  as  a  means  to  assist 
ourselves  and  others — in  the  study  of  whidi  ever  of  the  wonderM 
and  beautiM  branches  of  nature  we  may  select  for  our  object — the 
more  we  can  keep  the  end  in  view  the  more  satisfactory  is  it  likely  to 
be.  There  are  indeed  few  who  can  resist  some  degree  of  triumph  or 
pleasure  in  the  possession  of  a  rare  species,  even  tiiough  the  species 
—barring  its  rarity — may  be  the  least  interesting  of  its  genus ;  and 
this  is  to  a  certain  degree  desirable,  inasmuch  as  it  tends  to  ensure 
the  preservation  of  the  specimen ;  but  a  true  student  will  guard 
oareMly  against  the  excess  even  of  this  feeling. 

In  mrming  a  collection  of  any  kind,  we  should  begin  by  consider- 
ing which  of  two  great  objects  we  prefer,  and  then  mdke  our  selection 
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aooardingly.  Some  prefer  taking  up  some  comparatiTely  small 
department  of  nature,  to  sta^  as  it  were,  microBoopieally,  as  closely 
as  possible :  the  hnmming  birds  or  pigeons,  for  instance,  among  birds ; 
^tiie  papilliondfls  amoi^st  insects ;— or  the  orchidao^  or  conifersd 
of  the  Tegetable  kingdom; — ^while  others  prefer  the  larger  field,  and 
stody  ornithology,  entomology,  or  botany  in  its  wider  range.  It  is 
not  for  me  to  say  which  is  tiie  preferable  of  the  two  (fieurther,  than 
to  hazard  an  opinion  that  the  more  minute  student  is  more  likely  to 
be  of  service  to  others,  while  he  who  takes  a  larger  field  will  gain 
the  more  pleasure  and  improyement  for  himself;  that  the  first  will 
be  the  more  quoted  as  an  authority;  the  latter  will  be  the  happier 
man)  but  it  is  at  least  most  desirable  that  some  care  should  be  giren 
to  deciding  which  of  the  two  lines  we  should  take,  in  an  early 
fltage  of  our  progress.  If  we  take  the  wider  range,  we  should 
endeavour  to  procure  only  two  or  three  spedes  of  each  genus,  or 
even  of  much  larger  group,  according  to  the  fieusilities  we  are  likely 
to  haye  of  ooUecting  an  equal  proportion  of  all  the  classes,  while 
in  the  latter  case  we  may  probably  have  a  hope  of  nearly  r^dering 
our  collection  perfect,  with  some  degree  of  fear  least  the  un« 
philosophical  tnumph  of  being  able  to  say  '*  my  collection  is  com- 
plete," may  supersede  the  quiet  feeling  of  joy  that  we  have  so  great 
WMMt  for  uie  rtudy  of  so  gfeat  an  Mid. 

But  in  either  case  if  we  only  conmience  the  task  of  collecting— 
not  with  the  spirit  of  a  miser  who  enjoys  the  mere  poasesdim  of  the 
gold  he  cannot  or  will  not  nse,  but  with  the  calm  and  philosophical 
feeling  of  one  Tdio  rejoices  in  riches,  for  the  sake  of  the  good  use 
he  can  make  of  them; — ^if  we  consider  our  collection  not  as  end  in 
itself,  but  simply  as  a  means  to  fecilitate  in  ourselyes  and  others  the 
study  of  nature— this  great  study  in  itself  being  regarded,  the 
while,  only  as  a  means  to  lead  our  minds  upwards  from  nature  up 
to  nature's  God.  Then,  indeed,  it  is  that  a  collection  rises  in  yalue 
and  interest;  nor  is  that  interest  likely  to  wane— -nor  the  collection 
itself  to  be  abandoned  in  disgust  to  the  ravages  of  the  damp  and 
the  motti— if  it  be  based  upon  the  same  study  which  has  called  into 
existence  and  has  hitherto  given  so  much  interest  to  the  meetings  of 
the  Gotteswold  Club. 
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POSTSCBIPT. 


As  this  Address  goes  forih  to  the  Great  World  (of  the  Cotteswold 
dab)  without  tiie  usual  concomitants  of  scientific  piq[»ers,  (Sir 
Thomas  Tancred  haying — ^I  think  un&irly — ^robbed  it  of  aHl  the 
sugar  plums  lawfdlly  belonging  to  it,  to  add  them  to  his  own 
address,  which,  like  the  good  wine  that  needs  no  bush,  had  merit 
enough  to  hare  stood  alone) — ^I  think  myself  fortunate  in  being 
permitted  to  append  the  two  following  morceauz  which — ^if  not  of 
the  strictly  scientific  character  usually  displayed  in  our  papers- 
shew  at  l^t  the  variety  and  scope  of  our  studies  in  the  learned 
languages. 

The  first  may  be  taken  as  a  model  for  the  kind  of  application  for 
admission  to  the  Cotteswold  Club,  usually  exp^M  from,  the  Candidates 
(we  wish  we  may  get— many  such). 

The  second  is  especially  valuable  to  the  members  of  a  Gloucester- 
shire Qlub  (though  apparently  not  actually  written  by  one  of  our 
members  — what  then — are  we  not  to  daim  the  Astropecten 
Cotteswoldi®  (Buckman)  unless  we  prove  that  Mr.  Buckman  mttd^ 
it?)— especially  valuable,  I  say,  firam  its  retaining  in  its  purity  a 
specimen  of  that  noble  and  classical  language  formerly  spoken  in  the 
Yale  of  Gloucestershire,  ere  the  inexorable  rod  of  a  ruthless  host 
of  JSngliih  schoolmasters  had  swept  it  firom  our  country. 
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ODE.  AD  SOCIETATEM  COTESVOLDIANAM. 

SbratiUicului,  ^pud  Oorimum,  aecetiu  wopinaio  podagra  agrotans. 

o$tracimo  pendmU,  relegationem  depreeaiur. 


Codic^LaHno 
"  Integer  tIUb,  soeleriMjae  pumi 
Kon  eget  Maori  jaouuB,  neque  aroo, 
Keo  Tenenatifl  sTavidA.  sagittia, 
Fuaoe,  pharetrtL ; 

Sire  per  Syrtes  iter  eataosaa, 
Sire  noturus  per  inhospitalem 
Caucasum,  rel  qusB  loca  fabuloiiu 
Lambit  Hydaspea : 

Kamque  me  vjVrk  lupua  in  Sabini, 
Dum  meam  canto  Lalagen,  et  ultra 
Terminnm  curia  ragor  ezpeditia, 
Fugit  inermem : 

Quale  pprtentum  neqqe  militariB 
Daunia  in  latia  alit  eeculetis; 
Neo  Jube  tellus  ^nerat,  leonum 
Aridanutnz. 

Pone  me  pigria  ubi  nulla  campii 
Arbor  sstiTU  recreatur  aur& ; 
Quod  latus  mundi  nebulie,  maltlBque 
Jupiter  urget : 

Pone  sub  curm  nimlOm  propinqui 
SoIlb,  in  terr&  domibua  negate ; 
Pulce  ridentem  Lalagen  amabo, 
Dulce  loquentem." 

Hot.  Od,  «rti.  L,  1. 


cosUn^  rwidUo, 
Innocens  Titie,  cellar-iaqne  pums 
Non  eget  morbi  pilalis  neque  bauatu, 
Nee  podagroeos  medico  leyanti 

Fussy  dolores ; 
SivepermoestumyiaMiDchinhampton,  6 
Mve  per  Stroudn  locajactitantis, 
Painsvidve  alti^  vel  inhospitalia 

Bialis  agenda  est ; 
Namque  per  sylvam  mihi  Michaelis, 
Dum  meos  sector  sodos,  et  eitra        10 
Terminam  f^imis  vagor  expeditus 

Defuit  hostis  i 
Quale  tormentum  generant  culinn 
Qallicse  dulces  epulas  ferentesy 
Aatmerum  fervens  Paridis,  podagrs^  15 

Humida  nutrix. 
Pone  me  in  curm  fngiente  pennis, 
Quatuor  quales  elementa  prsastant ; 
Quod  latns  Olevi,  Vapor  aut  benignus 

Baker  adoptet ;  20 

Pone  quk  docU  eoeunt  propinqnis 
MoQtibns  nomen  Socil  petentes ; 
Dulce  ridentes  Socios  amabo, 

Dulce  loquentes. 
Sic,  precor,  quando  venit  Ostracismus  25 
(Ut  sit,  et  non  in  Sociis,  Hiatu$) 
Ne  cadat  scBvam  renuens  in  omam, 

Calculus  ater.  H.  U, 


ANNOTATIONES. 


4.  JWiy.]  NominatiTO.  Auotoripee. 

6.  Swevtr,  &c.] 
**  Mincinff  Uampton  and  Painswick  proud» 
fieffgmrly  Bitlej,  and  ttmtting  Stroud.*' 

Urbea,  ob  Societatis  in  singulis  oon- 
curius,  celebrandsB. 

9.  Syham  MichaelitA  Anf lied  Mic" 
kUteood  per  quam  cum  oodia  liH  prii^ 
erraverat. 

11.  Termimm,]'-Tm  ferree.  The 
Station, 

11.  JVmw.l  Ang:  Steam. 

12.  Hottu.\    Th»  mtm^j.g<mt. 

15.  Mentm  fervms,']  Qalliod  Cham* 
pagtu  monuitux. 


15.  Ptnridii.']  CastigatiJIte  Lutetie. 

16.  H%amda   nutri*,']    Ang,    the   wet 
nvrte, 

18.  Quatour  elementa,'\  Ignis,  aqua. 
Terra  coal,  et  aer  steam. 

19.  Vapor,]     Pro    machine    yapore 
impuls&a. 

20.  Baker,]  HujusceSocietat'sPnescs 
dilectus. 

21.  Propinquit      Montihu,]        The 
Cotettoolds.  Inde  Sodetaa  CotesToldiana 

28.  Calculus  ater,\  A  blackbaU, 
*  Cacolot  immitem  demittitar  ater  in  nrnam,' 
Or.  Met. 
28.  H.  H,  HoratiusculuB  Hiatus  ? 
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Olouoester,  March  22nd,  1851. 
Mr. 

knowing  what  a  condescendin  good  sort  o  genelmaii  joxi  be 
un  as  wat  tha  calls  fed  natral  istory  is  a  ^ttiii  very  popolar  I  teeks 
the  liberty  a  sendin  ya  2  or  3  little  hannigotes  a  hanmTnals  as  I  ha 
ad  from  time  ta  time  in  my  passesshun  nn  hopes  thayl  prooye  uz 
emusin  nz  instmctiT,  nz  we  sais  in  our  nayberhood,  to  your  club.  I 
kips  a  public  at  Eingshome  un  as  my  customers  princeply  drops  in 
ov  a  evnin  bein  a  hous  o  call  for  jumemen  taylors  un  uther  rispectuble 
treedsmen,  in  consekence  my  momins  beent  yerry  much  okkypied, 
un  as  I  hallis  ad  a  turn  for  obseryetion  I  a  payd  a  good  deal  o 
tention  ta  what  e  calls  dimestic  hannymals  un  when  you  a  yeerd  my 
story  I  thinks  youl  say  as  how  worry  few  poaple  a  liyd  on  such 
hintimit  terms  we  un,  un  consekently  knauws  moor  about  um,  un 
so  without  furder  preefece  I  shull  enterr  on  my  nurretion.  About 
12  mos  ago  I  ad  2  pigs  brothers  un  sisters  thay  was  about  2  mos 
auwld  when  I  had  um  fristun  thay  yused  to  run  about  o  the  kitdiin 
un  pic  up  tha  crums  ur  wateyer  else  tha. cud  find  in  tha  sheep  o 
grub  tul  tha  got  2  sassy,  for  my  missis  got  az  fond  on  um  az  if  tha 
wus  er  auwn  blessed  babbies  un  let  um  do  jest  as  ad  got  a  minded 
un  atween  um  bwoth  we  ad  a  yerry  nice  time  on  it.  If  the  missis 
wus  a  peerin  tha  teeters  ur  shellin  a  few  peese  tha  rind  un  shells 
at  last  wuzent  good  enuf  for  um  but  thay  must  teek  thair  chaice 
afore  we  cud  put  by  our  whack  out  on  um  un  thayd  teek  1  anothers 
part  so  as  we  dussent  saay  as  the  ouse  wus  our  auwn  tul  as  I  wus 
obleeged  ta  shot  1  on  um  up  in  tha  sty  We  called  one  on  um  Jo  un 
tother  Sally.  /  thinks  as  jo  wus  tha  sensyblest  o  tha  2  but  Sally 
wus  tha  most  mischieyiousest  un  uz  wee  kep  um  seppcreet  why  I 
shul  giy  you  a  count  on  um  sepereetly  Jo  kep  a  good  deel  ta  do 
about  bein  shot  up  ut  fust  un  yewsted  ta  cry  un  whine  for  all  tha 
wurld  like  a  babby  weneyer  a  seed  tha  missis  un  I  thawt  as  her  ad 
a  pretty  ny  broke  er  hart  cos  I  oodn't  let  her  go  un  let  un  out  but 
at  last  a  got  a  kyind  a  reconciled  like  un  hegwoi  ta  look  out  for 
other  emusement  un  what  dy  think  a  went  un  dun — ^why  a  begun 
bird  ketchin.  I  ad  a  dyuse  of  a  lot  a  robbins  in  tha  garden  un  tha 
yusted  ta  cum  un  get  at  tha  grains  un  uther  hodments  uz  I  yewsed 
ta  put  fur  tha  pig.  Ia8in3ur4  uta  time  a  different  parts  a  tha 
sty  ut  a  time  1  a  tha  trauw,  unother  a  top  a  tha  raylings  un  tother 
a  jigging  about  a  feared  a  tother  2,  we  a  bit  uf  a  fite  atwizt  um 
casionully.  Wen  Jo  ad  ad  anuf  ad  jOBed  ta  lay  down  of  is  side 
jest  uz  eny  uthur  genelmen  mit  do  witb  is  cheek  jest  a  restin  a  tha 
side  a  tha  trauw  fur  a  piUer  un  watch  tha  robbins. 

Wen  thur  wus  a  bit  uy  a  skrimmage  among  um  ud  look  uz  pleezd 
^ou  can't  think  un  grunt  un  sort  a  hS  ta  isself  like  tul  1  de  a  took 
it  inta  is  yud  to  ketch  1  on  um  uz  cum  reether  2  neer  toon,  un 
skrumped  un  up  jest  like  a  nut.  Well  ater  that  a  wus  allis  a  bird 
ketchin  un  was  up  to  all  sorts  a  mooyes  at  that  theer  geem.  Ater 
a'd  cleered  out  tha  trauw  pertty  well  a'd  jest  skatter  about  a  feeaw 
grayns  athin  reach  uy  is  nose,  un  lay  down  un  pretend  ta  go  ta 
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sleep,  Tin  then  twaz  warrhocdL  t&  any  spaira  or  wbitefinch  or  robbin 
ither  nz  cum  aihin  is  reeoh.  But  tha  got  up  toot  at  last,  nn  specidly 
tha  spanas;  nn  then  wot  dy  think  a  don — ^wy  a  tomd  to  upon  the 
Bots, 

We  ad  all  at  once  tha  dyuce  nnall  a  rots,  nnwher  tha  cum  from 
why  Ime  shure  I  dwont  knauw,  but  awever  tha  seemed  to  use  ta 
get  ther  prog  princaply  from  tha  pigs  vittells. 

Well,  at  f\iisty  a  seemed  ta  use  ta  like  ther  cumpney  un  wen  tha 
did  cum  1  or  2  at  a  time,  a'd  look  quite  pleesed  un  stand  un  watch 
um  un  talk  to  um  like  jest  as  a  used  to  do  along  a  tha  robbins  but 
when  tha  birds  got  smre  un  tha  rots  moor  numerouser  un  did 
cum  ^  a  duzn  ur  a  duzn  at  a  time,  1  de  quite  one3q>ectedly  a  piches 
into  um  un  massycrees  2  on  um  un  ater  tiiat  wenerer  a  seed  a  likely 
chance  heed  fly  at  um  jest  like  any  uther  reglar  bred  tairier  un  a 
yused  ta  kip  up  them  ther  geems  up  ta  tha  de  ut  is  deth  wich  took 
pleece  soon  ater  a  wus  seesed  for  my  rent  wich  somehow  or  nother 
unfomutly  got  into  rare. 

Now  as  for  Sally  she  wus  allis  of  a  weeklier  constitution  like  as 
we  ma  say  un  dident  thrive  not  neer  sa  well  un  so  we  yused  for 
ta  let  her  run  in  un  out  a  tha  taproom  un  bask  afore  tha  fire  along 
a  tha  ducks  which  I  shal  aye  more  ta  say  about  them  presenly  but 
a  got  sassier  nor  ever  Kow  ther  was  2  or  3  fellas  a  mendin  the 
rodes  jest  bi  our  ouse  un  1  de  tha  cum  in  jest  ta  ave  a  pint  a  beer 
ath  ther  dinners  wich  was  bred  un  chees  or  summut  a  that  deakryp- 
shun  rapped  up  in  ther  ankychers.  1  on  um  appened  ta  put  down 
isn  for  a  minnit  un  I  be  hanged  if  Sally  dident  collar  it  un  finished 
it  (ankycher  included)  amost  afore  a  cud  say  Jack  Bobison.  Well 
ater  that  none  on  um  cud  leave  a  hankyoher  about  or  cum  into  tha 
house  ath  1  in  his  hand  but  her  must  knauw  all  about  it  un  see 
what  a'd  got  in  in  but  blessy  a'd  yused  ta  sarve  we  wuss  nor  tiiat. 
Sumtimes  when  weed  got  a  bit  a  beeoon  un  greens  or  anything  a 
that  sort  the  missis  ud  teek  up  tha  greens  out  a  tha  top  a  tha  pot 
un  put  um  upon  the  pleet  upon  the  teeble  frist  (cos  we  allis  likes 
um  oiled  along  a  the  beecoii  tha  be  so  much  richer)  while  her  wus 
a  getting  out  the  beecon  un  I  do  assure  you  as  if  I  wusnt  standin 
sentry  l&e  all  the  time  Ime  blessed  if  that  ther  pig  woodnt  either 
jump  up  on  his  ind  legs  on  the  teble  or  else  upset  un  un  der  tha 
dishaevryteteror  green  as  was  in  in  afore  a  could  well  look  round. 

Now  tha  obsenretion  as  I  got  to  meek  about  that  ther  is  as  this 
here  when  a  pet  dog  or  amost  any  other  sort  a  pet  a  dun  anything 
a  roguery  he  mows  on  it  un'll  cut  away  from  e  but  a  pig  on't--he'li 
stand  un  grunt  un  snort  un  squeak  at  e  like  a  bear  un  bully  e  out 
on't. 

But  a  got  sa  mischierious  at  last  as  I  coodn't  kip  un  no  longer 
a  d$d  ofiEend  so  many  a  our  customers  un  so  I  sowhl  un  to  a  man 
at  Banters  frir  amost  nothin  at  all  jest  ta  get  rid  on  in^ — ^but  I  had 
ard  work  ta  g^cft  tha  missis  ta  part  with  un  thauw. 

Pon  me  life  tha  partin  atwixt  thay  2  wus  quite  cuttin  un  a  got 
out  a  is  sty  un  cum  un  see  us  once  or  twice  ater  that.    I  dwont 
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know  wbat  A«  fed  tm  on  ater  a  left  we  but  a'd  got  sa  cbaice  then  as 
a'd  ardly  yet  anything  but  bred  un  butter.  The  last  I  yeared  the 
poor  cretur  wns  as  a'd  £ed  ayery  pertty  pig  a  about  a  fourteen  score. 

Now  thems  what  I  considers  very  interesting  hannygotes  of  a 
dimestic  pig  but  them  ther  ducks  wus  2  sech  ducks  as  you  don't 
see  evry  de  barring  as  1  on  um  wus  a  dreek. 

Tha  wus  Mus-covys  un  wus  give  ta  me  by  Dr.  Wells  a  Nordon 
I  never  seed  2  kinder  harted  creeters  in  my  life  Tha  meed  ^er- 
selyes  at  home  as  soon  as  ever  tha  cum  to  us  un  after  a  bit  tha  got 
sa  fond  on  us  as  weneyer  me  or  my  missis  went  ta  tha  pump  (not 
haying  no  piece  a  water  for  um  dy  see)  thay'd  run  jabberin  up  un 
woodn't  let  us  go  away  or  be  at  quiet  tul  weed  pumped  on  um  un 
geed  um  a  good  dousin  un  then  thayd  go  in  a  doors  un  lay  ther- 
selyes  down  afore  the  fire  to  dry  un  if  we  offered  for  to  go  away 
from  the  pump  without  doing  on  it  for  um  thayd  run  ater  us  un 
peck  our  legs  un  heels  a  good  un.  I  a  got  one  on  um  now — the 
dreek-^but  Ime  sorry  to  say  as  I  lost  tofiier  about  12  Mos  ago 
un  you  never  see  nothin  more  affectin  nor  the  last  moments  o  that 
ther  duck. 

Some  time  afore — some  wicked  rascal  of  a  dog — ^how  I  wish  I'd 
a  ketched  him  ony  praps  I  shoold  a  saryed  him  amost  ioo  bad— ^ 
geed  er  a  tightish  mp  1  de  un  thow  with  a  good  deal  a  nussin  un 
coddlin  my  missis  brought  im  round  again  un  a  was  got  quite 
cheerful  like  a  dlis  walked  leem  un  limped  a  good  deal  un  dLdnt 
seem  to  injay  hisself  so  well  as  formyly.  Ater  a  bit  a  wuzn't  so 
well  agyan  un  seemed  uz  if  there  was  summut  az  wazn't  quite 
right  in  her  inside.  Well  now  my  wife  ad  bin  yerry  queer  rar  a 
wick  or  2  with  a  bad  complaint  in  her  chest  un  one  de  tha  duck 
seemed  wuss  nor  ushal  if  anything  un  my  wife  was  a  nussin  on 
her  in  her  lap  afore  the  fire  un  a  seemed  yery  thoughtful  un  all  at 
once  her  says  says  her  ''I  say  Jem  if  I  was  to  giye  the  poor  duck 
a  dose  a  my  medsan"  says  her  ^'I  shoodn't  wonder  if  it  didn't  do 
un  good  for  it  have  certnly  done  me  a  good  deal "  says  her.  And 
BO  "  Well "  says  I  **  praps  'tood.  Ime  agreeable  "  says  I  an  so  we 
geed  un  two  teble  spoonfuls  a  tha  chest  mixter.  Well  the  poor 
creeter  shook  his  bed  un  didn't  seem  to  like  it  for  a  bit  but  at  last 
a  got  quieter  un  seemed  to  be  agwain  off  to  sleep  un  all  at  once 
after  ad  a  layd  quiet  for  about  a  ten  minutes  a  tried  to  rouse  isself 
up  like  un  begun  ta  sheek  is  yed  agean  as  if  to  say  as  twus  no  go— 
a  giye  a  fayntish  queeyering  kind  of  a  quack  un  then  a  looked  up  in 
my  missisess  feece  un  died  in  a  minnit  If  ow  thats  I  considers  a 
yery  interestin  annygote  of  a  Muscoyy  duck  an  its  my  firm  belief  as 
theres  yery  few  people  as  knows  wnat  affection  dimestic  animals 
may  be  brought  to  for  um  for  want  a  treetin  on  um  properly  but  all 
as  lye  got  to  say  about  it  is  this  here  which  is  as  if  its  of  any  use 
to  you  or  the  Cotsuld  club  as  its  yerry  much  at  your  service  un  I 
remain  Sir 

Your  humble  seryant  to  command 

JEEHS  NIOES. 
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An  Address  to  the  Cotteswold  Club,  delivered  on  January  the 

31*/,  1854, 

By  T.  Babwick  Lloyd  Baker,  Esq.,  President. 


Eigbt  Summers,  my  friends,  I  think  T  may  say  of  enjoyment, 
and  we  wiU  hope  of  improvement,  to  all  of  us,  have  now  passed 
over  our  Cotteswold  Club,  and  again  at  our  Winter  Meeting  it  is 
my  task  to  lay  before  you  a  slight  reminiscence  of  what  we,  as  a 
club,  have  seen  and  done  in  the  last  two  years. 

Such  a  retrospect  is  usually  made  annually ;  but  a  circumstance 
occurred  last  year  which,  alas,  threw  us  out  of  our  usual  course. 
I  need  not  call  on  those  comparatively  few  who  stood,  in  July, 
1846,  on  Birdlip  hill,  around  Sir  Thomas  Tancred,  who  had  called 
us  together,  and  at  his  suggestion  formed  the  plan  of  those  plea- 
sant rambles  which,  under  his  guidance,  have  given  us  for  now 
nearly  eight  years  some  of  the  most  satisfactory  and  enjoyable 
days  we  have  spent — I  need  not,  I  say,  call  on  those  few,  but  I 
appeal  to  all  who  have  since  joined  our  gatherings,  and  have  seen 
how  his  love  of  science  and  his  constant  good  nature  and  attention 
to  all  have,  up  to  last  year  held  our  club  together — to  say  whether 
the  loss  of  such  a  man  was  not  suiBcient  to  throw  us  out  of  our 
usual  course,  and  excuse  any  breach  of  our  regular  routine. 

True,  he  did  not  leave  us  without  finding  a  successor.  True, 
that  that  successor  has  supplied  the  place  right  well — and  truly 
grateful  are  we  to  him  for  the  zeal  and  kindness  and  attention  he 
has  shewn  to  us,  yet  I  think  that  even  Professor  Buckman  will  be 
one  of  the  first  to  join  us  in  regretting  the  absence  of  Sir  Thomas 
Tancred. 

But  let  us  lose  no  time  in  vain  regrets,  as  we  have  much  to  do. 
On  February  the  10th  it  had  been  arranged  that  the  Club  should 
meet  at  Bristol.  Many  of  us  came  down  on  the  previous  evening, 
and  greatly  enjoyed  some  hours  spent  at  the  house  of  Mr.  King, 
the  celebrated  optician,  in  seeing  a  most  interesting  collection  of 
DiatomacesB  and  Desmideae,  prepared  by  Thwaites,  and  beautifully 
shewn  by  one  of  the  finest  and  most  complete  microscopes  ever 
made  for  the  reception  of  Boss's  object  glasses.  The  interest  of 
these,  and  of  many  other  curious  instruments — amon^  them  the 
then  new  stereoscope — was  much  heightened  by  the  kmdness  and 
the  happy  explanations  of  Mr.  King  himself,  and  it  was  late  ere 
we  returned  to  our  inn. 

The  next  day,  after  breakfast,  we  proceeded,  under  Mr.  King's 
guidance,  to  a  most  curious  old  house,  now  a  bookseller's,  but 
formerly  the  residence  of  that  princely  merchant  of  Bristol, 
Canynge,  the  re-founder  of  that  architectural  gem  of  the  old  city, 
the  church  of  St.  Mary  de  Eedcliffe,  where  we  afterwards  saw  his 
tomb.  The  back  part  of  the  present  shop  was  formerly  a  Chapel, 
or  Oratory,  and  remains  if  unimproved,  at  least  unspoiled ;  the 
floor,  and  a  gallery  half  way  up  the  walls  appear  untouched  since 
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Canyiiffe*s  day,  as  does  tlie  Teiy  small  room  behind  it,  whicli  was 
probably  the  ordinary  abode  of  the  great  merchant. 

Thence  we  went  to  the  Cathedral  with  its  fine  Norman  Chapter  • 
room,  the  Mayor's  Chapel  with  its  encaustic  tiles  and  gorgeous 
blazonries,  and  the  neinj  decorated  Merchants'  Hall,  and  then 
spent  an  enjoyable  hour  or  two — all  too  short,  in  the  Park  Street 
Institution. 

Being  here  joined  by  several  other  Members  of  the  Club, 
amonpt  whom,  one  of  the  principal  was,  alas,  our  deeply  lamented 
friend  Strickland,  who  brought  with  him  his  friend  Mr.  W, 
Saunders,  a  geologist  of  repute,  and  well  acquainted  with  the  coun- 
try, we  agreed,  though  our  winter  meetings  are  usually  confined 
to  the  house — ^yet,  as  the  day  was  fine,  that  we  would  explore 
the  Gorge  of  the  Avon,  through  whose  magnificent  clifra  of 
mountain  limestone  the  river  has  apparently  forced  its  way, 
presenting  a  series  of  geological  phenomena,  scarcely  equalled  for 
interest  and  grandeur.  The  varied  arrangement  of  geological 
beds  in  this  immediate  vicinity,  independently  of  the  physical 
changes  and  contortions  to  which  they  have  been  subjected, 
renders  the  examination  of  the  geology  of  the  district  highly 
instructive.  Here  we  see  the  Mountain  Limestone  and  Mill- 
stone Grit,  at  high  angles  of  inclination,  bringing  up  the  Coal 
Measures,  which  are  succeeded  by  the  New  Ked  Sandstone  series 
and  the  Lias ;  and,  at  a  distance  of  three  or  four  miles,  Dundty 
Hill  presents  its  out-lying  mass  of  inferior  oolite.  The  latter 
indeed  we  did  not  reach,  but  returned  from  a  longer  ramble  than 
our  winter  meeting  usually  permits,  well  satisfied  though  we 
made  no  greater  discoveries  to  science  than  a  Conularia  in  situ  at 
the  base  of  one  of  the  clifis  quarried  for  road  stone,  which,  so  far 
as  any  then  present  knew,  had  never  before  been  observed  in  that 
formation.  I^  however,  we  had  done  nothing  to  instruct  or 
enlighten  the  learned  of  the  land,  it  was  something  not  to  be 
despised,  if  we  had  in  any  degree  enlightened  ourselves  by  leading 
our  own  minds  to  thoughts  connected  with  the  great  truths  of 
nature.  At  least  so  thought  simplehearted  naturalists  like — 
Strickland. 

After  dinner  Mr.  Jones  produced  his  drawings  of  the  hierogly- 
phics on  the  mummy  presented  by  E.  Hopkinson,  Esq.  to  the 
Literary  and  Scientinc  Society  at  Gloucester.  But  Mr.  Jones 
found  that  he  had  it  not  all  to  himself,  for  Mr.  D.  W.  Nash,  an 
active  member  of  the  Syro-Egyptian  Society,  having  come  to  dine 
with  us,  a  discussion  on  the  interpretation  of  the  heiroglyphs 
ensued  ;  which  had  the  effect  of  shewing  to  those  ignorant  of  the 
matter,  like  myself,  how  very  nearly  two  men  who  have  separately 
studied  even  so  abstruse  a  science  as  that  of  Egyptian  hieroglyphsi 
may  bring  their  interpretations  to  the  same  pomt. 

On  Tuesday,  May  4,  1852,  the  Club  met  at  Cheltenham,  and, 
after  breakfasting  at  the  Lamb,  proceeded,  under  the  excellent 
guidance  of  Dr.  Wright,  for  Southam,  whence,  ascending  the  hill 
to  the  Itising  Sun,  we  turned  to  the  right  over  the  down  of  Cleeve 

Digitized  by  VjOOQ IC 


Olondi  stopping  a  few  minutes  to  look  at  one  of  the  finest  views 
in  the  npper  part  of  the  yale  of  Oloucester-^wanting,  indeed^  the 
Tariety  afforded  by  the  broad  estuary  of  the  Severn,  as  seen  from 
the  hulfl  nearer  Bristol ;  but  shewing  most  grandly  the  beauties 
of  the  upper  part  of  the  vale,  with  the  Midvem  and  Abberlej 
hills  on  the  one  side  and  Bredon  on  the  other. 

After  a  walk  over  the  down,  we  reached  the  quarries  above 
Postlip,  but  I  fear  that  our  Geologists  found  but  little  encourage* 
ment  from  a  most  unfossiliferous  bed  of  freestone;  while  at 
Postlip  itself  we  should  have  much  more  enjoyed  the  sight  of  a 
fine  old  mansion,  (though  now  somewhat  dilapidated  and  used  a9 
a  farm  house,)  had  we  not  been  previously  somewhat  saddened  by 
the  sight  of  a  once  beautifid  though  small  chapel,  converted  into 
a  cow-shed.  All  the  information  we  could  get,  was  that  ''It 
hadn't  been  used  as  a  chapel  for  twenty  years,  and,  for  aught 
they  could  tell,  not  for  fifty."  Thrice  the  latter  period  would 
probably  have  been  nearer  the  mark. 

Here  we  called  a  council  of  war,  and  agreed  to  form  sections* 
The  one  party  continuing  their  geological  examination  of  Cleeve 
Hill,  on  the  summit  of  which  they  lighted  on  a  somewhat  peculiar 
bed  of  sand,  while  others  walked  on  to  Sudelej  Castle,  where, 
though  from  the  absence  of  the  kind  and  hospitable  owner  we 
were  prevented  from  seeing  the  interior  of  the  house,  the  exterior 
well  repaid  our  walk. 

After  dinner  was  read, — alas,  in  Mr.  Buckman's  absence,-^hts 
interesting  notice  of  a  new  sepiostariuro,  obtained  firom  the  Lias 
Clays,  at  Cheltenham,  remarkable  as  bein^  so  nearly  allied  to  the 
true  sepias  of  our  present  seas :  thus  differing  widely  from  the 
Belemno-sepias,  or  Belemnites,  which  are  so  abundant  in  the 
Lias.  The  present  individual  possessed  a  very  perfect  ink  bag, 
which,  with  its  tube,  measuring  about  four  inches,  was  full  of  the 
fossilised  pigment,  mineral  sepia,  from  which  drawinfi;s,  iUustra^ 
tive  of  the  specimen,  had  been  made  by  Professor  Backman. 

On  the  22nd  of  June,  we  met  at  Eairford,  in  a  great  measure 
for  the  purpose  of  examining  that  most  interesting  collection  of 
the  corals  found  in  that  neighbourhood,  by  Miss  Slatter,  whose 
researches  may  yet  throw  a  new  li^ht  on  the  stratigraphical  dis- 
tribution of  the  rocks  around  Fairford.  But  the  subject  of  corals 
is  one  which  is  wont  to  give  rise  to  such  long  Ihough  highly 
interesting  discussions,  that,  as  we  have  plenty  of  work  for  this 
evening,  the  corals  shall  be  left  to  their  rest. 

We  next  went  to  the  church,  whose  magnificent  windows  of 
painted  glass  were  most  ably  illustrated  and  explained  by  Mr.  J« 
D.  Thomas  Niblet,  whose  Ions  study  of  the  subject  makes  us  wish 
much  that  we  had  a  more  fully  published  account  of  the  church 
firom  his  pen  and  pencil.  So  thoroughly,  indeed,  is  he  ''.at  home** 
here,  that  at  one  period  the  only  direction  by  which  a  letter  could 
find  him  was— J.  D.  Thos.  Niblet,  Esq.,  West  Window,  Eairford 
Church. 

The  site  of  the  Fairford  Saxon  graves,  situated  about  one  miltf 
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firom  the  town,  was  onr  next  point ;  but,  as  the  inyestigations 
under  Mr.  Wylie  have  long  teen  discontinued,  there  was  but 
little  visible  evidence  of  those  resting  places  of  about  one  hundred 
bodies  of  our  Saxon  forefathers,  whose  remains,  corporeal  and 
ornamental,  furnished  Mr,  Wylie  with  such  curious  evidence  of 
the  manners  and  customs,  arts  and  manufactures,  of  the  ancient 
Saxon  race,  as  he  has  given  us  in  his  interesting  volume,  entitled 
Saxon  Oraves.  A  few  beads,  from  a  cottager,  furnished  us  with  a 
souvenir  of  the  Saxon  ;  some  of  pottery  inlaid  with  strips  of  glass 
or  enamel,  others  of  amber.  "We  know  not  whether  this  gum  was 
supposed  to  possess  any  extraordinary  charm,  but  it  appears  to 
have  been  much  cherished  by  the  Saxons,  and  the  number  of 
beads  of  this  description  found  at  Fairford  would  fill  two  or  three 
pint  measures. 

On  August  3rd  we  met  in  Gloucester  and  took  the  rail  to 
Chepstow ;  a  more  scientific  party  may  have  occasionally  met  to- 
gether, but  not  often  a  party  more  thoroughly  disposed  to  enjoy 
an  exquisite  day  amongst  exquisite  scenery.  We  started  from 
Chepstow  on  a  coach  under  the  guidance  of  my  excellent  trooper, 
Jem  Dobbs,  of  the  White  Hart,  who  drove  us  to  within  a  short 
distance  of  the  summit  of  the  Windcliffe,  whence  we  saw  at  our 
feet  such  meanderings  of  the  AVye,  that  a  cannon-ball  would  cross 
the  river  four  times  in  its  course  to  Chepstow  Castle  ;  while,  if  we 
raised  the  eye  above  the  rock  and  wood^of  the  opposite  bank,  it  met 
the  full  range  of  the  Cotteswold  hills  in  the  distance.  Descend- 
ing to  the  Moss  Cottage,  where  we  again  found  our  vehicle,  which 
descent  was  performed  by  some  via  the  path  with  steps  leading 
from  the  right  of  the  summit,  (where  by  the  way  we  found  the 
Asplenium  trichomanes,  growing  in  unusual  luxuriance  and 
beauty),  and  by  others,  more  adventurous,  who  determined  to  find 
or  make  a  way  to  the  left,  (by  that  extraordinary  providence  which 
the  Musselman  believes  to  attach  to  certain  classes  none  were 
killed :  Jem  Dobbs  still  points  out  the  scar  of  rock  which  one 
came  down) — ^by  right  or  left  all  finally  arrived  at  the  bottom  and 
proceeded  to  Tintem. 

I  will  not  attempt  to  give  any  ideas  of  my  own  of  this  exquisite 
Abbey,  but,  as  I  in  right  of  my  office  as  President,  claim  the  right 
of  plagiarizing  to  any  extent  from  the  ideas  of  any  of  our  mem- 
bers, a  privilege  of  which  I  avail  myself  largely,  often  without 
acknowledging  it,  I  will  read  Professor  Buckman's  ideas  of  it  as 
slightly  better  than  any  I  could  give  of  my  own. 

An  examination  of  its  details  must  leave  the  following  impres- 
sions upon  a  thoughtful  mind : — 

1st,  The  &;reat  economy  of  materials,  every  part  being  nicely 
adjusted  to  tne  work  it  had  to  do. 

2nd,  The  complete  absence  of  constructive  ornament,  its  carv- 
ings are  merely  for  the  ornamentation  of  some  useful  and  necessary 
part  of  the  stricture,  and  in  no  instance  is  ai»y thing  unnecessa- 
rily obtruded  so  as  to  display  ornament. 

drd.  The  ornamentation  has  been  so  nicely  balanced,  that  the 
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whole  structure  strikes  one  as  perfection ;  presenting  an  unity  of 
purpose  which  precludes  the  idea  of  what  tne  Artist  calls  tpottU 
neas. 

4th,  The  work  has  been  executed  with  such  exactitude  and 
freedom  of  hand  as  seen  in  the  capitals  and  bases  of  columns,  in 
the  window  mullions,  and  the  bosses  of  the  groined  roof,  as  at 
once  must  give  us  a  loffcj  idea  of  the  mechanical  skill  and  the  deep 
heartfelt  emotions  with  which  the  artificer,  no  less  than  the  de- 
signer of  a  sacred  pile,  were  both  actuated  in  past  times. 

The  neighbourhood  of  Tintem  is  exceedingly  rich  in  native 
plants ;  amongst  which  the  Campanula  latifolia,  Hypericum  andro- 
saemum,  H.  montanum,  and  Euphorbia  platyphylla  are  remark- 
able. The  geology  of  the  "Wye  is  of  great  interest,  in  the  masses 
of  old  red  sandstone  conglomerate,  standing  out  boldly  on  the 
banks  of  the  stream,  supporting  the  superincumbent  mountain 
limestone. 

Eeturning  to  Chepstow  Castle,  we  spent  an  hour  among  its 
picturesque  ruins,  (obserring,  amongst  other  plants,  that  death- 
like parasite  the  Orobanche  hedera,  or  Ivy  broomrape,  growing 
from  the  roots  of  the  Ivy,)  and  then  returned  to  the  "White  Hart, 
after  examining  and  admiring  the  beautiful  mechanical  con- 
struction, though  in  no  degree  whatever  admiring  the  picturesque 
beauty  of  that  singularly  hideous  contrivance,  the  new  railroad 
tubular  bridge. 

On  the  14th  of  September  we  met  at  Gloucester,  and  proceeded 
in  my  break,  which  has  gradually  become  dignified  by  the  name 
of  the  Club  Omnibus,  to  Huntley.  Here  we  divided,  and  while 
some  ascended  May  Hill,  and  enjoyed  the  glorious  view  we  had 
before  seen  and  attempted  to  describe,  others  strolled  through 
the  Silurian  quarries  of  Longhope. 

But,  alas,  there  was  a  cloud  on  this  meeting,  which  not  the 
view  from  May  Hill,  nor  the  interest  of  the  Longhope  quarries 
could  brighten.  "We  were  here  to  take  leave  of  him  wno  had  first 
called  us  together,  who  first  suggested  the  idea  of  the  Club, 
and  by  his  constant  attention  had  hitherto  held  us  together,  and 
endeared  himself  personally  to  every  member. 

"We  will  say  no  more  than  to  be  thankful  for  two  things. 
Eirst,  that  we  have  had  several  letters  from  him,  speaking  with 
delight  of  his  new  home,  where  we  will  sincerely  wisn  him  every 
happiness ;  and  secondly,  for  ourselves,  that  his  place  is  filled  by  a 
successor  in  every  way  so  desirable  as  Professor  JBuckman. 

Our  "Winter  Meeting  took  place  on  Januwy  31st,  just  twelve 
months  ago,  at  the  house  of  jour  unworthy  rresident,  and  glad 
indeed  would  the  said  President  be  to  tnink  that  the  day  at 
Hardwic^e  afibrded  nearly  as  much  pleasure  to  the  members  as 
their  visit  gave  him. 

"We  took  a  short  walk,  spite  of  wet  and  dirt,  to  the  Eeformatory 
School,  which  has  since  then  obtained  an  amount  of  public  noto- 
riety little  anticipated ;  in  which,  by  the  way,  I  have  managed 
somehow,  unintentionally,  to  obtain  for  my  own  name  the  credit 
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due  to  that  of  Mr.  Bengough,  as  efTectuallj  as  I  am  in  the  habit 
of  stating  Mr.  Jones's  or  Mr.  6uckinan*s  ideas  in  an  address,  and 
passing  them  off  as  my  own. 

As  I  am,  by  the  way,  addressing  a  Clnb  composed  principally 
of  Gloucestershire  men,  I  ma^  perhaps  be  pardoned  if  I  indulge 
in  a  little  quiet  county  boasting ;  as  it  is  not,  I  think,  foreim  to 
the  purpose  of  our  Club  to  notice  the  deeds  of  good  men  of  our 
county.  Hence  we  find  that  fifty  years  ego  the  gaols  throughout 
the  world  were  in  a  state  that  nowadays  we  cannot  read  of  without 
much  pain.  I  do  not  speak  of  the  temperature  being  three  de- 
grees too  hot  or  too  cold,  or  the  gruel  too  thick  or  too  thin,  but 
I  s^eak  of  the  days  when  sprigs  of  rue  were  laid  round  the  prison- 
er in  the  dock;  a  custom  still  continued  in  many  places  for 
custom's  sake,  but  then  used  in  the  hope  of  preventing  those  in 
court  from  catching  the  gaolfever^  which  arose  from  the  filth, 
starvation,  and  misery,  to  which  the  prisoners  were  exposed,  nay, 
on  one  occasion,  chrooicled  as  the  black  Assizes,  at  Oxford,  m 
1577  :  Baker^s  Chronicle^  informs  us  that  "  all  who  were  present 
died  within  forty  hours :  the  Lord  Chief  Baron,  the  Shenff,  and 
about  three  hundred  more." 

Howard,  to  whose  name  be  all  honour,  drew  public  attention  to 
the  dreadful  state  of  the  matter,  but  it  was  reserved  for  a  Olour 
cestershire  Magistrate,  Sir  G-.  O.  Paul,  to  invent  a  system  which 
should  remedy  the  evil.  This  system  was  first  carried  out  in 
Gloucester  gaol ;  thence  it  was  taken  to  America,  and,  they  said, 
greatly  improved  upon.  It  was  tried  in  all  parts  of  the  world  and 
improved  upon  everywhere,  till  at  last,  after  fifty  years  considera- 
tion of  the  subject  by  all  the  world,  after  it  had  been  improved 
upon  till  it  was  greatly  altered  from  the  original  plan,  the  last 
great  crowning  improvement  has  been,  to  bring  it  back  to  nearly 
what  Sir  G.  Paul  first  made  it. 

This,  Gentlemen,  I  hold  to  be  a  triumph  gained  for  Gloucesterp 
shire,  by  our  excellent  old  Chairman,  worthy  of  the  notice  of  a 
Club  who  take  an  interest  in  all  matters  connected  with  the 
county.  And  perhaps  it  may  be  pot  without  interest  to  remark 
that  we  do  not  appear  to  be  retrograding,  but  that,  as  by  Sir  G. 
Paul's  labours,  who  followed  out  the  triumphs  of  Howard,  Glou- 
cestershire was  the  first  county  that  possessed  a  good  gaol,  so  by 
the  energy  of  Mr.  Bengough,  who  has  followed  out  the  system  of 
poor  Captain  Brenton,  Gloucestershire  is  the  first  county  that  has 
made  adequate  provision  for  the  cure  of  its  juvenile  offenders. 

[Forgive  me.  Gentlemen,  if  I  have  said  too  much  on  this  point, 
but  the  kindness  with  which  you  have  frequently  allowed  me  to 
di^ss  has  perhaps  spoiled  me. 

JB'rom  the  School  we  walked  over  Acklow  (or  rather,  I  suspect, 
Oakleigh,)  hill,  to  the  b'as  quarry  of  Elmore,  where  the  insect 
limestone  was  said  to  be  opened  to  large  extent ;  but,  if  I  remem- 
ber right  it  was  in  the  south  western  pit  where  Mr.  Brodie  found 
%he  true  bed. 

Our  dixmeir  was  n^arked  by  two  pircup^tanpesrvFirst,   the 
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ftkurming  announoeinent  that,  instead  of  our  usual  subsoription  of 
from  one  shilling  to  three  and  sixpence  a  year,  a  call  was  now  to 
be  made,  amounting  to  fifteen  shillings.  When,  howeyer,  it  was 
remembered  that  we  had  paid  no  subscription  the  previous  winter, 
we  were  somewhat  pacified.  When  we  thought  of  Dr.  Wright's 
most  valuable  papers,  which  he  had  read,  antf  the  exqubite  speci- 
mens he  had  produced  to  us  of  the  Pteroceras  Wrigbtii,  and  the 
Echinoderms,  of  which  copies  were  promised  us,  we  were  recon- 
ciled ;  but  it  was  not  till  the  work  was  actually  produced,  on  Mar 
8rd,  and  we  were  able  to  estimate  the  credit  accruing  to  our  Gluo 
from  the  production  of  a  work  so  valuable  in  its  letter-press,  and 
so  beautirullj  illustrated,  as  Dr.  Wright's  care  has  rendered  it, 
that  we  were  quite  happy. 

The  second,  and  more  important,  as  well  as  more  agreeable 
feature  of  the  day  was,  that  amongst  our  visitors  was  the  Bev  F. 
Symonds,  of  Pendock,  a  member  of  the  Woolhope  Naturalists' 
Club,  and  President  of  that  newly  established  at  Malvern ;  both 
clubs,  we  believe  we  may  venture  to  say,  formed  on  our  model. 
If  nothing  had  been  seen  or  done  on  this  day  further  than  to 
make  arrangements  for  the  meetine  of  our  Club,  which  took  place 
on  the  7th  of  June,  and  which  laid  the  foundation,  we  trust,  for 
many  future  annual  meetings — ^that  alone  would  have  been  suffi- 
cient to  mark  the  day  in  the  annals  of  our  Club. 

On  May  the  2nd,  the  Club  commenced  its  summer  rambles  for 
1853,  at  Gloucester,  whence  we  proceeded  by  steamer  down  the 
canal  to  Sharpness.  The  weather  certainly  did  not  favour  us,  but 
it  gave  us  a  proof  that  the  interest  in  the  study  of  nature  is  not 
so  dependent  upon  mere  weather  as  many  might  suppose.  It 
poured  the  whole  day !  We  went  in  the  cabin  of  the  steamer  all 
the  way  to  Sharpness — ^we  sat  in  the  kitchen  of  the  cottage 
nearly  all  the  time  we  were  there — and  we  returned  in  the  cabin 
of  the  steamer.  Yet  interesting  discussions  filled  up  the  greater 
part  of  the  time ;  and  particulany  Mr.  Buckman  havmg  crept  out 
into  the  garden  for  a  few  minutes,  under  an  umbrella^  had  coU 
lected  a  number  of  varieties  of  the  common  Primrose,  which 
afforded  us,  from  simple  elements,  and  in  simple  language,  a 
lecture  such  as  Professor  Buckman  can  give,  revealing  in  a  simple 
form  some  of  the  great  truths  of  the  physiology  of  the  vegetaole 
kingdom. 

On  the  7th  of  June  was  our  great  field  day,  on  which  we  were 
to  appear,  I  may  say,  in  the  very  respectable  position  of  fathers 
and  grandfathers  to  the  Clubs  of  Woolhope  and  Malvern.  And 
well  did  the  day  turn  out,  to  realize  our  best  hopes,  though,  alas, 
a  sad  shadow  is  now  throvm  on  our  remembrance  of  it. 

We  of  the  Cotswold  Club  met  at  Gloucester,  and,  after  break-* 
fast,  proceeded  in  the  Club  Omnibus  to  near  Eastnor,  where 
alightmg  and  walking  to  the  YaUey  of  the  White-leaved  Oak,— 
(alas,  the  name  is  merely  traditionary,  no  white-leaved  oak  now 
existing) — we  met  Mr.  Symonds  and  many  members  of  the 
Malveni  Club,  and  Mr.  Lewis,  the  President,  with  a  considerably 
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number  of  the  Woolhope  Club.  Proceeding  along  the  ridge  of 
of  that  moat  interesting  line,  known  as  the  Malvern  Bange,  for 
some  distance  under  the  guidance  of  our  lamented  friend  Strick* 
land,  it  will  long  lire  in  the  recollection  of  those  who  enjoyed  it, 
that  he  proposed  a  half  hour's  halt  on  one  of  the  peaks,  and, 
while  we  lay  on  the  greensward  around  him,  gave  us  such  a  brief 
but  comprehensive  lecture  as  few  save  Strickland  could  give, 
on  the  vast  and  extraordinary  disruptions  which,  as  far  as  human 
proof  could  shew,  had  caused  the  features  of  the  exquisite  land- 
scape now  spread  at  our  feet :  shewing  how  and  at  what  period 
that  wondrous  cliff  on  which  we  stood  was  reared,  which  though 
now,  from  the  washing  away  of  its  apex,  stands  but  a  few  hundred 
feet  in  height,  must  at  one  time,  in  all  probability  have  towered 
two  miles  in  height  above  the  Worcestershire  vale,  now  stretched 
at  our  feet ;  while  the  latter,  probably  in  those  days  and  long 
after,  was  a  broad  arm  of  the  sea,  separating  England  from  Wales. 

Deeply  as  we  lament  our  loss  of  such  a  man,  endeared  to  most 
of  us  as  a  friend,  as  much  as  admired  by  all  as  one  of  the  most 
eminent  naturalists  of  the  day,  I  cannot  but  for  my  own  part  re- 
joice that  the  last  recollection  we  have  of  him  was  one  so  truly 
characteristic. 

Proceeding  through  Lord  Somers's  Park,  where  we  examined 
some  of  the  Silurian  beds,  to  the  inn  at  Eastnor,  (not  having 
time,  alas,  to  make  a  digression  even  to  see  the  mistletoe  in  the 
oak,  a  short  distance  from  the  end  of  the  ridgeway  drive),  we 
reached  the  inn,  and  dined,  to  the  number  of  sixty  members  of 
the  three  Clubs ;  the  principal  feature  of  the  evening  being,  I  think, 
the  appointment  of  a  committee  who  undertook  to  draw  up  for  us 
a  Flora  of  Worcestershire,  Gloucestershire,  and  Herefordshire. 
We  trust  that  this  may  not  be  lost  sight  of.  A  most  interesting 
paper  on  fishes  of  his  county,  was  read  by  Mr.  Whateley,  and  one 
by  Mr.  Lees,  on  the  Malvern  flora,  and  one  by  Mr.  Davies,  of 
Tewkesbury,  on  the  natural  history  of  the  swallow. 

On  July  IG,  we  again  attempted  the  visit  to  Sharpness,  the 

Sleasure  of  which,  if  not  altogether  lost,  had  been  sadly  diminished 
y  the  rain ;  and  this  time  wo  were  more  successful.  After 
breakfasting  at  the  Spread  Eagle,  at  Gloucester,  we  embarked  in 
the  Wave  steamer,  which  took  us  down  the  canal  to  Frampton 
bridge ;  from  whence  we  walked  accross  to  Fretherne  Cliff,  and 
returning  to  the  canal  proceeded  by  steamer  again  to  near  Pur- 
ton  Cliff,  where  the  Lias  and  Silurian  Strata  appear  in  close 
proximity.  From  hence  we  walked  by  the  grand  works  of  the 
Basin  at  the  mouth  of  the  Gloucester  and  Berkeley  Canal  to 
Sharpness  Point,  a  small  pleasure  ground  of  Lord  Fitzhardinge's, 
which  juts  out  boldly  into  the  Severn,  affording  an  exquisite  view 
of  the  lower  part  of  the  estuary  down  to  Bristol  and  Chepstow. 

On  . August  16,  we  made  a  new  experiment  in  our  Club,  and, 
emboldened  by  our  previous  success,  we  ventured  to  invite  a  large 
party  of  Ladies  to  our  meeting  at  Cirencester.  Alas !  the  weather 
was  less  propitious  than  our  fair  guests.    The  latter  came  in  con- 
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siderable  numbers,  but  the  rain  poured  down  witbont  ceasing. 
Deligbtfiil  walks  tbrougb  tbe  Park  had  been  proposed,  but  were 
dearly  out  of  the  question.  Never  mind.  If  people  are  blessed 
with  good  humour,  and  a  determiuation  to  make  the  best  of 
circumstances,  thej  are  not  easily  defeated.  We  went  to  the 
Church,  where  the  kind  Bector,  Mr.  Powell,  occupied  us  well  and 
profitably  in  shewing  and  explaining  to  us  the  highly  interesting 
features  of  the  building,  which  he  has  partially  restored  with 
excellent  taste. 

We  then  put  ourselves  under  the  guidance  of  Professor  Buck- 
man,  to  see  the  pavements  discovered  in  the  town,  which  he  has 
so  ably  illustrated  in  his  "  Corinium**  and  which  we  trust  will 
ere  long  be  placed  in  a  building  now  in  actual  course  of  erection, 
imder  the  care  of  Lord  Bathurst,  (who,  I  am  sure,  will  forgive  the 
impatience  with  which  the  work  is  looked  upon,)  which  wUl  add  a 
feature  of  so  great  interest  to  the  town. 

After  seeing  these,  however,  a  couple  of  hours  still  remained  to 
dinner,  and  the  rain  continued.  We  went  to  the  Museum. 
Perhaps  we  may  be  forgiven  if  we  say  that  the  room  had  not  the 
appearance  of  light  and  gaiety  most  captivating  to  Ladies. 
Nevertheless,  Dr.  Wright,  who  understands  his  subject  so  truly 
as  to  be  never  at  a  loss,  taking  his  subject  from  a  small  collection 
of  echinoderms,  but  branching  from  thence  into  the  general 
principles  of  fossil  zoology,  gave  us  an  off-hand  but  most  interest- 
ing lecture,  which,  with  a  reply  bv  Mr.  Buckman,  allowed  us 
scant  time  to  return  to  prepare  for  dinner. 

Alter  dinner  the  time  was  spent  veir  agreeably,  by  examining 
a  large  variety  of  drawings  and  specimens,  and  listening  to  a 
verv  interesting  discussion  on  the  habits  of  the  Hedge-hog. 

On  Sept.  20,  the  Club  met  to  breakfast  at  Painswick  House, 
by  the  invitation  of  our  hospitable  member,  Wm.  Henry  Hyett, 
Esq.  Mr.  Gyde  exhibited  aiter  breakfast  a  most  perfect  camera, 
for  taking  photographs,  I  think  in  less  than  five  seconds.  We 
then  walked  through  the  gardens  to  a  beautiful  collection  of 
Ferns,  which  were  flourishing  as  they  are  rarely  seen  to  do  in  a 
newly  planted  collection,  and  returning  to  the  house  examined 
the  stained  woods  for  the  successful  preparation  of  which  Mr. 
Hyett  has  long  been  celebrated,  together  with  some  trunks  of 
trees,  now  in  the  progress  of  absorption.  The  process  is  inte- 
resting, independently  of  the  staining  of  the  wood,  as  presenting 
several  new  and  curious  features  in  vegetable  physiology. 

One  party  then  went  to  examine  the  Quarries  near  the  Horse- 
pools,  while  the  remainder  walked  over  Painswick  Beacon,  passing 
the  spot  on  which  it  is  recorded  that  the  unhappy  Charles  stood 
with  his  sons,  watching  his  army  retiring  from  Gloucester,  till 
the  eldest  being  tired,  begged  him  to  go  home,  and  the  monarch 
made  the  sad  but  memorable  reply,  "  My  Sons,  we  have  nS  home 
to  go  to !" 

Leaving  the  grand  encampment  which  crowns  the  summit,^ 
we  proceeded  to  Pinknash  Park,  the  scat  of  James  Ackers,  Esq. 
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where,  in  seeing  hia  Yeij  curious  and  beautiful  mansion,  eating 
his  excellent  luncheon,  and  seeing  his  magnificent  Hereford 
cattle,  scarce  time  or  appetite  were  left  for  the  dinner  at  Pains- 
wick. 

Forgiye  me,  Qentlemen,  that  I  have  detained  you  so  long,  but 
as  you  have,  alas,  been  shewn  in  the  pecuniary  affidrs  of  the 
Club,  when  we  miss  the  payment  of  one  jear  the  next  is  likely 
to  &11  heayy,  so  not  haymg  bored  you  with  an  address  this  day 
twelyemonth,  you  must  now  fl;rumble  as  little  as  you  can  at  a 
heayier  infliction  this  year.  I^  howeyer,  I  haye  not  spared  you,  I 
think  you  will  forgiye  a  record  of  Meetings  which,  I  may  yenture 
to  say,  haye  occasioned  so  much  enjqyment  as  those  of  the 
Cotteswold  Club* 
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On  Hand-brictSf  from  the  Island  of  Herm, 
By  W.  V.  Guise,  Esq.,  P.G.S. 


In  the  course  of  a  ramble  amongst  tlie  Channel  Islands,  last 
summer,  my  attention  was  attracted  by  the  unusual  abundance  of 
those  "cairns"  of  stones,  known  by  the  name  of "  Oromlechsj** 
which,  in  the  little  Islet  of  Herm,  in  particular,  meet  the  eye 
eyeiywhere,  in  the  Tallies  as  well  as  upon  the  eminences,  and 
which,  to  the  least  poetical  observer,  lead  the  mind  back  to  periods 
of  dim  and  remote  antiquity,  when  it  might  well  seem  that  the 
vast  Cyclopean  masses  around  were 

^  Beared  by  the  hands  of  giants, 
In  god-like  days  of  old." 
The  exploring  pick  of  the  patient  antiquary^  however,  speedily 
dispels  these  imaginings,  and  dreams  of  whit4>robed  priests,  and 
altars  streaming  with  the  blood  of  human  rictims,  yanish  before 
the  cold  realities  of  Truth,  and  the  supposed  temple,  or  altar^ 
turns  out,  in  every  case  which  has  been  satisfactorily  investigated, 
to  be  a  place  of  burial,  a  vault  or  catacomb,  which  has,  in  most 
instances,  been  not  merely  the  sepulchral  chamber  of  an  indivi- 
dual, but  has  been  evidently  used  for  the  purpose  of  interment  of 
many  successive  generations. 

A  vast  proportion  of  those  now  visible  (for  many  have  been 
destroyed  and  all  vestiges  of  them  removed  during  the  last 
century)  have  been  explored  by  that  able  and  indefatigable  anti- 
quary, Mr.  C.  F.  Lukis,  of  Q-uemsey,  whose  papers,  scattered 
through  the  earlier  volumes  of  the  Arehaolopeat  Journal^  have 
thrown  so  much  light  upon  this  obscure  subject.  In  his  Museum 
I  first  observed  the  baked  clay  clumps,  or  "  Hand-bricks,*'  as  he 
calls  them,  which  I  have  the  pleasure  of  layins;  upon  the  table  this 
evening ;  and  during  a  short  visit  afterwards  to  the  Islands  of 
Herm  I  had  an  opportunity  of  investigating  an  almost  inexhaus*- 
tibie  hoard  of  the  same  singular  objects,  stored  up  in  a  manner 
and  to  an  extent  which  would  appear  to  defy  the  ingenuity  of  the 
most  speculative  mind  to  account  for. 

The  site  of  this  deposit  in  the  Islands  of  Herm,  is  a  sea-cliff  of 
sand,  about  40  feet  in  height,  resting  upon  solid  rock,  the  spurs 
of  which  projecting  below,  prevent  the  encroachments  of  the  sea. 
The  sole  outward  indication  of  the  buried  hoard  is  to  be  found  in 
the  appearance  upon  the  surface  of  the  cliff  of  extraordinary 
quantities  of  limpet  shells,  scattered  in  profusion  over  the  sand, 
and  which,  taking  their  presence  as  a  standard  of  measurement, 
would  seem  to  manifest  an  extension  of  the  deposit  to  the  distance 
of  nearly  a  quarter  of  a  mile.  It  was  the  presence  of  these  sheila 
in  such  unusual  abundance  which  first  drew  the  attention  to  the 
spot  of  an  intdligent  fisherman,  who  had  been  employed  by  Mr. 
Ijukis,  in  assisting  him  in  his  researches,  who,  connecting  these 
shells  with  those  found  in  such  iremark^ble  profusion  in  th^ 
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cromlechs  which  he  had  seen  opened,  was  led  to  make  ezcayations 
which  resulted  in  the  discovery  of  the  vast  storehouse  of  curious 
objects  similar  to  those  now  before  us. 

The  sofb  and  yielding  nature  of  the  sandy  cliff  offers  but  little 
resistance  to  the  pick  and  spade,  and  at  the  distance  of  little  more 
than  three  feet  from  the  surface,  are  found  the  baked  clay  clumps, 
to  which  have  been  given  the  name  of  "  Hand-bricks,"  because,  as 
will  at  once  be  observable  upon  inspection,  they  have  been  formed 
by  simply  moulding  in  the  grasp  a  handful  of  kneaded  clay,  and 
then  stamping  the  ends  upon  flat  boards  or  stones,  in  which  state 
they  have  oeen  fired ;  and  their  surface  still  bears  the  imprint  of 
the  cuticle  and  fingers  which  were  employed  in  their  manufacture. 
They  are  found,  not  lying  indiscriminately,  but  packed  together 
with  evident  order,  care,  and  arrangement,  lying  transversely  over 
and  across  one  another,  and,  at  intervals,  as  if  to  support  the 
weight  and  pressure,  are  placed  a  sort  of  rude  flat  bricks,  shaped 
as  if  formed  without  a  regular  mould,  but  merely  pressed  togetner 
with  boards ;  the  length  I  was  not  able  to  ascertam,  having  failed 
in  procuring  a  perfect  example,  but  probably  14  or  16  inches. 
Associated  with  these  is  a  great  abundance  of  broken  pottery, 
both  baked  and  unbaked,  mostly  coarse  and  of  the  rudest  manu- 
facture, but  her6  and  there  portions  occur  which  bear  marks  of 
the  wheel,  and  of  more  careful  elaboration.  I  have  unfortunately 
lost  the  only  specimen  illustrative  of  this  fact  which  I  possessed, 
but  it  was  apparently  sun-dried,  and  of  finer  clay  than  any  of  the 
examples  now  before  us.  Limpet  shells  innumerable  are  profusely 
distriouted  throughout  the  deposit,  which,  from  age,  have  parted 
with  their  animal  matter,  and  adhere  more  or  less  to  the  tongue. 
The  accompanying  stone*  was  disinterred  at  the  same  time ;  to 
which  1  draw  attention,  as  it  will  be  seen,  upon  examination,  that 
it  is  not  in  its  normal  condition,  but  bears  marks,  in  its  bevelled 
edge  and  smooth  surface,  of  having  been  subjected  to  friction,  and 
made  use  of  probably  as  a  muller,  in  the  manufacture  of  the  clay 
for  the  accompanying  pottery. 

The  old  fisherman  who  was  my  guide  attributed  the  fabrication 
of  the  "  Hand-bricks"  to  the  Druids,  who,  like  other  representa- 
tives of  unknown  powers,  are  occasionally  made  responsible  for 
facts  which  cannot  be  referred  to  any  known  origin.  Amongst 
ourselves,  Julius  Caesar  and  "  Old  Scratch"  divide  the  honour  of 
similar  ascriptions.  Mr.  Lukis,  however,  informs  me  that  the 
period  to  which  they  may  most  probably  be  referred  is  the 
Itomano-British  or  Gaidish,  but  that  this  point  is  doubtful  and 
requires  further  elucidation. 

It  seems  possible,  indeed,  looking  to  the  isolated  situation  of 
these  islands,  that  their  inhabitants  may  have  remained  in  a  rude 
and  barbarous  condition,  and  have  retained  their  primitive  habits, 
uses,  and  customs,  for  a  considerable  period  after  the  tribes  in- 

♦  The  Stone  here  referred  to,  together  with  specimens  of  the  Iland-hrieks 
and  Pottery,  were  laid  upon  the  tahlc  at  the  time  this  paper  was  read,  and  are 
^ow  deposited  in  the  Museum  of  the  Royal  Agricultural  College,  at  Cirenoeffter. 
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habiting  the  neighbonring  continent  may  have  been  converted  to 
a  more  civilized  mode  of  life.  Thus  it  may  not  be  impossible  that 
the  ancient  processes  of  manufacture,  together  with  religious  rites 
and  modes  of  interment,  may  have  come  down  to  a  much  later 
date  than  even  the  Soman  occupation  of  the  adjoining  continent. 
We  see  instances  in  point  now,  amongst  the  barbarous  tribes  of 
the  Polynesian  Islands,  who,  in  sjpite  of  steam  navigation,  and 
continual  intercourse  with  more  civilized  nations,  still  cling  to 
their  axes  of  jade  and  arrows  tipt  with  bone ;  and  I  have  read, 
that,  within  the  last  century,  Pagan  rites  were  celebrated  upon 
the  Isle  de  Batz,  and  other  islands  upon  the  northern  coast  of 
Brittany. 

The  purpose  served  by  these  "  Hand-bricks"  would  seem  to  be 
explained  in  some  measure  by  their  association  with  the  broken 
pottery,  which  goes  to  substantiate  the  supposition  that  they 
were  in  some  way  used  in  the  process  of  its  manufacture,  possibly 
as  a  sort  of  rude  furnace,  which  would  have  afforded  a  means  of 
economising  wood,  which  is,  and  always  must  have  been,  scarce 
upon  those  rocky  islets. 

Mr.  Lukis  informs  me  that  similar  substances,  that  is  "  Hand- 
bricks"  and  "  Pottery,"  have  been  found  associated  in  Lincoln- 
shire and  in  Romney  Marsh — in  the  former  place,  it  is  said  in 
company  with  Eoman  fictile  vessels.  In  Berm,  he  states,  that 
one  fragment  of  true  Samian  ware  was  discovered  in  1841.  All 
this  would  seem  to  point  to  the  Romano-British  period,  were  it 
not  that  these  same  "  Hand-bricks"  have  been  found  within  more 
than  one  cromlech,  associated  only  with  stone  implements  of  the 
rudest  description.  One  such  is  mentioned  by  Mr.  Lukis  in  his 
second  paper  on  the  Primaeval  Antiquities  of  the  Channel  Islands, 
in  the  Ist  vol.  of  the  Archceological  Journal,  The  cromlech  re- 
ferred to  was  opened  by  him  on  the  plain  of  L'Ancresse,  in  the 
northern  part  of  Guernsey,  in  which  he  states,  "  He  found  many 
pieces  of  clay,  of  a  peculiar  form,  from  three  to  six  inches  in 
length,  made  by  rolling  a  piece  of  clay  in  the  hand,  and  striking 
each  end  against  a  board,  and  still  bearing  the  mark  of  the  inside 
of  the  fingers  and  impression  of  the  skin  of  the  maker."  "  With 
these,"  he  adds,  "were  found  no  vestiges  of  any  metal,"  "and  the 
many  rude  stone  implements  found  with  them  made  it  evident 
there  were  none  then  in  use." 

Hence  arise  doubts  which  can  only  be  solved  by  further  investi- 
gation ;  and  when  last  I  heard  from  Mr.  Lukis,  he  informed  me 
that  he  was  about  shortly  to  undertake  the  exploration  of  a 
hitherto  undisturbed  cromlech,  in  the  hopes  of  finding  further 
evidences  to  elucidate  this  intricate  subject. 

In  conclusion,  I  have  only  to  state  that  I  am  mainly  indebted 
to  Mr.  Lukis,  and  to  his  published  Papers,  for  any  information 
I  may  have  been  able  to  lay  before  you  tnis  evening,  which,  under 
ordinary  circumstances,  I  should  hardly  have  ventured  to  attempt ; 
but,  as  we  number  amongst  us  many  who  are  interested  in 
Archieologicai  pursuits,  I  trust  that  the  novel  and  peculiar  nature 
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of  the  substances  which  form  the  subject  of  my  commuxdcation 
this  eyening,  may  be  held  in  some  measure  to  justify  me  in 
bringing  under  your  notice  a  matter,  which,  though  not  included 
within  the  range  of  Natural  History,  yet  possesses  in  itself  claims 
upon  the  attention  and  sympathy  of  the  enquiring  mind,  which 
can  hardly  fail  to  meet  with  due  appreciation  amongst  the  Mem- 
bers of  the  Cotteswold  Club« 

W.  V.  G. 


Notes  on  British  Ferns. 

By  James  Buckman^  F.G.S.,  F.L.S.,  Professor  of  Geology 

and  Botany,  in  the  Royal  Agricultural  College. 


A  slight  acquaintance  with  plants  will  shew  us  that  while  there 
are  very  many  that  ornament  the  earth  with  those  showy  or  curi- 
ous parts  which  we  term  flowers,  there  are  others  which  do  not 
flower,  or  at  least  in  the  same  way,  and  the  differences  of  these 
two  groups  ma^  be  summed  up  in  the  following  manner : 

Ist,  Flowering  Plants.  Bearing  leaves  whose  modifications  form 
other  leaves  which  are  called  "flord  envelopes"  (Calyx  and  Corolla)^ 
further  change  makes  (Stamens  and  Pistils)  the  latter  of  which 
contains  the  germ  and  produces  seed  by  its  maturafcion. 

2nd,  Non-Flowering  Plants^  in  which  is  no  Calyx  or  Corolla^ 
and  whose  sexual  organs,  if  they  possess  them,  are  concealed. 

In  the  first  or  higher  class  of  plants  detached  cells  are  produced 
by  the  Stamen,  and  known  as  Pollen  ;  the  contents  of  the  Pollen 
cell  are  received  into  a  reservoir  of  the  germ,  now  fuU  of  a  saccharine 
formative  fluid,  upon  which  they  live  and  propagate  new  cells,  which 
become  united  into  difierent  shapes,  and  covered  with  varied  eu" 
yelo^es,  and  so  compounded  they  separate  from  the  parent  plants 
and  in  this  state  are  called  seeds,  the  plumule  of  which  consists  ok 
young  leaves.  Seeds,  therefore^  may  be  viewed  as  separable  buds, 
protected  in  various  ways,  and  wrapped  up  in  the  most  eonvenieni 
form. 

In  the  Non-flowering  plants  there  are  also  separable  cells  deve-* 
loped,  but  here  they  are  not  sown  in  a  sugary  pabulum  like  pollen, 
but,  when  separated  from  the  plant,  thev  appear  to  have  the  power 
of  reproducing  other  cells,  each  of  which,  in  the  lower  tribes^ 
becomes  an  independent  plant,  whilst  in  the  higher  the  cells  do 
not  separate,  but  make  up  organs  by  aggregation,  until  a  distinct 
organ  is  set  apart  for  the  production  of  the  separable  cell,  which. 
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in  these,  is  the  seed.    Hence  the  reproduction,  as  shewn  in  the 
two  great  divisions  of  plants,  may  be  thus  summed  up : 


In  Ftoioermg  TlarUs, 
A  separable  ceU  is  formed.  ''PoUen," 
wliich  is  sown  in  the  Pistil,  and  pro^ 
duces  the  embryo  of  a  plant.  **  Seed,'' 
corresponding  with  the  higher  orders 
of  animal  life,  in  whidi  the  egg  is 
hatched  in  the  parent. 


In  yon^Flotoerinff  Plants. 
A  separable  ceU  becomes  the  ftitnrd 
Plant,  without  mediate  gestation — 
warmth,  moisture,  and  sunx>unding 
media — ^thus  analogous  to  the  produc- 
tion of  animals  from  eggs. 


Now  it  is  to  the  non-flowering  plants  that  the  Ferns  belonfi;,  and 
inasmuch  as  they  have  leafy  appendages,  whilst  the  Fungi  have 
not ;  we  hence  form  two  groups  of  non-flowering  plants,  or, 

AOOTTLBDOlfS. 

a.  Plants  without  leaves,  sometimes  forming  a  kind  of  crust  or 
Thallus  {Thalloaens) — Fungi,  Lichens,  &c. 

h.  Plants  with  leaves,  whose  parts  modify  to  produce  sporeif 
seed,  {Acrogeni) — Mosses  and  Ferns. 

Native  I^ems  present  the  following  parts : — 

A  rooty  more  or  less  fibrous,  sometimes  springing  irom  an 
underground  stem,  Bhizome ;  this  is  the  true  stem  of  the  plant, 
the  which,  growing  upright,  constitutes  the  tree  fern  of  the  tropics. 

Leaves  {Frond9  of  the  Botanist),  consisting  of  a  leaf-stem 
(Stipes),  which  sending  out  fibres  right  and  leS,  covered  by  ex- 
pansions of  the  bark,  constitutes  the  green  leaf-matter.  The 
frond  may  be  entire  as  in  the  Hartstongue,  simply  winged  as  in 
the  common  Polypody  and  Hard  Fern,  ot  doubly  winged  as  in  the 
Lady  Fern  ;  the  first  divisions  being  termed  pinna,  the  smaller 
ones  pinnulce. 

Fronds  of  Ferns  are  distinguished  from  the  leaves  of  flowering ' 
plants,  1st,  by  an  involute  method  of  growth,  the  young  leaf  being 
rolled  over  like  a  shepherd's  crook  or  pastoral  staff. 

In  the  compound  fronds  SBstivation  proceeds  as  follows  : — The 
firond  gradually  unfolds  lengthwise.  Then  the  pinnse  uuroU.  The 
pinnulsB  follow,  and  the  more  or  less  divided  leaf  is  exposed  to 
view. 

2nd,  The  ramifications  of  its  woody  fibre,  forming  '*  lec^  veins^^ 
are  always  in  a  bifurcate  or  fork-veined  form. 

Seeds  are  the  result  of  the  gradual  separation  of  a  cell  destined 
for  reproduction,  and  which  are  thus  produced : — 1st,  The  Capsule, 
which,  in  some  examples,  as  the  Shield  Fern,  consists  of  a  mem- 
branous case  having  a  row  of  cells  involuted  around  it,  forming  a 
spring  to  liberate  the  sporules.  Or  the  pinnulsB  are  metamor- 
phosed into  seed  cases,  as  in  the  Boyal  Fern,  Bunches  of  the 
former  are  called  Sori — the  cases  of  the  latter  Theca. 

The  number  of  seeds  produced  on  a  single  Fern  may  be  esti- 
mated by  the  following  calculation,  arrived  at  from  an  examination 
of  the  Aspidium  Filix  Maa^  Male  or  Shield  Fern. 
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A  capsule  contains  20  cells,  sporules.  A  sori  consists  of  40 
capsules.  Each  pinnule  has  6  son.  There  are  22  pinnule  to  each 
pinnsB.  There  are  40  pinnsB  to  each  frond.  There  are  8  fronds 
to  each  root. 

Hence  20  X  40  X  6  X  22  X  40  x  8  =  33,792/)00. 

The  necessity  for  the  production  of  so  msnj  seeds  is  explained 
when  we  consider  that  ferns  cannot  grow  everywhere ;  hence  the 
casualties  to  which  they  are  liable  are  amply  provided  for. 

The  clusters  of  capsules,  in  most  instances,  begin  forming  be- 
neath the  epidermis,  and  attach  to  the  nervures  on  the  under  side 
of  the  frond,  the  epidermis  remaining  as  a  protective  covering 
until  the  seeds  are  ripe,  when  it  dries  up.  The  form  and  disposi- 
tion of  this  membrane,  which  is  analogous  to  the  Calyx,  differs  in 
different  genera  and  species;  it  is  called  an  Involucre  or  Indusium, 

In  as  far  as  British  Eems  are  concerned,  we  may  divide  them 
into  genera,  depending  upon  the  presence  or  absence,  the  dispon- 
Hon,  and  form  of  the  parts  heretofore  described.  The  species 
being  dependent,  for  the  most  part,  upon  the  form  of  the  divisions 
of  the  frond. 

The  following  is  a  List  of  the  Oenera  of  the  British  JEfems, 

1.  Sori   nude.     That  is,  not  (   I'  O^^frach. 

covered  by  an  Induiium.  |   ^  WoodfcH"^' 

4.  jispidium. 

5.  Cystopferis, 

6.  Aeplenium. 

2.  Sori,  covered  by  an  Indu- 1    7.  Scolopendrium. 
sium.                                   \    8.  Pteris. 

9.  Cryptogramma. 
10.  Blechnum, 
'11.  Adiantum, 

3.  ThecflB  (Seed  vessels)  Open  C 12.  Trichomenes, 
cases  at  the  edges  of  the  <  13.  Hymenophyllum, 
leaves.  (, 

Thec»,  closed  capsules,  split-  C 14.  Botrychium. 
ting  by  a  pore.  \  15.  Osmunda. 

(l6.  (^hioglossum. 


Edwin  Baily,  Printor,  Cirencester. 
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Contributions  to  the  Paleontology  of  Gloucestershire: — A  descrtp- 
tion,with  Figures,  of  some  new  Species  of  Echinodermata  from 
the  Lias  and  Oolites,  By  Thomas  Wright,  M.D.  &c.,  Pro- 
fessor of  the  Natural  Sciences  in  the  Cheltenham  Grammar 
School. 

Read  4th  May  1852. 


Cidaris  Edwardsii,  Wright.     PL  I.  fig.  1,  a-/. 

Test  crushed^  the  form  therefore  ankno\m.  Ambulacral  areas 
narrow^  with  two  rows  of  small  perforated  tubercles^  and 
smaller  perforated  ones  interspersed  amongst  them ;  interam- 
bulaoral  areas  about  four  times  the  width  of  the  ambulacral^ 
having  two  rows  of  large  tubercles  with  confluent  areolas ;  the 
primary  spines  long,  with  a  compound  structure;  the  secondary 
spines  short  with  blunt  apices^  the  surfaces  of  both  sculptured 
with  delicate  longitudinal  lines ;  mouth  armed  with  powerful 
jaws,  each  with  three  prominent  tricarinated  ridges.  Upper 
part  of  the  test  and  ovarial  disc  unknown* 

Description. — It  is  much  to  be  regretted  that  no  other  speci- 
men of  this  noble  Urchin  but  the  one  before  us  has  been  ob- 
tained from  the  Lias  of  Gloucestershire,  and  as  the  specimen 
exhibits  only  the  lower  half  of  the  test,  many  points  of  its  ana- 
tomy remain  unknown ;  enough  of  its  structure,  however,  is 
shown  to  enable  us  to  point  out  some  important  affinities  and 
differences  in  this  rare  species.  . 

The  narrow  ambulacral  areas  are  provided  with  two  rows  of 
small  perforated  tubercles,  amongst  which  smaller  tubercles  are 
irregularly  scattered;  these  tubercles  all  support  short  stout 
spines  with  a  minutely  sculptured  surface,  and  which  are  abun- 
dantly preserved  in  situ  on  the  specimen.  The  wide  poriferous 
avenues  are  occupied  with  large  oblong  pedal  pores  with  very 
thin  partition-walls  between  them,  a  circumstance  which  forms 
a  good  diagnostic  character  between  C  Edwardsii  and  C.  Fowleri, 
which  it  very  much  resembles  in  many  points  of  structure,  the 
pores  in  C.  Fowleri  being  small  and  separated  by  thick  partition- 
walls.  The  interambulacral  areas  are  four  times  the  width  of 
the  ambulacral,  and  are  occupied  by  two  rows  of  large  tubercles 
set  closely  together  in  a  vertical  direction,  so  that  the  areolas 
above  ana  below  are  quite  confluent  throu^out. 

VOL.  II.  c 
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The  imperfect  condition  of  the  shell  preyents  us  from  ascer- 
taining the  precise  number  of  these  tubercles  there  were  in  each 
row,  but  judging  from  the  number  (eight)  contained  in  an  im- 
perfect column,  we  suppose  there  could  not  have  been  less  than 
from  twelve  to  fourteen ;  they  increase  gradually  in  size  from 
the  mouth  upwards,  and  are  of  a  moderate  magnitude  when 
compared  with  the  shell  they  adorn.  The  areolas  are  small  and 
not  prominent,  and  the  tubercles  are  deeply  perforated.  The 
space  between  the  two  rows  of  tubercles  is  wide  and  filled  with 
close-set  miliary  tubercles,  most  of  which  are  raised  on  eleva- 
tions, and  have  their  summits  perforated;  these  all  support 
small  spines,  which  are  well  preserved  in  situ  in  our  specimen. 

The  spines  are  of  two  kinds — those  articulated  with  the  large 
tubercles  (the  primaries),  and  those  articulated  with  the  small  tu- 
bercles (the  secondaries).  The  primary  spines  exhibit  a  peculiar 
structure :  the  head  is  large,  increasing  gradually  in  diameter 
from  the  articulating  cavity  to  the  circidar  band ;  the  rim  of  the 
acetabulum  is  coarsely  and  deeply  crenulated,  and  the  raised  band 
is  prominent,  narrow,  and  finely  milled ;  the  neck  tapers  gradually 
from  the  band  to  the  point  where  it  joins  the  stem,  which  has  the 
same  structure  as  the  head,  and  its  surface  is  delicately  sculp- 
tured with  fine  longitudinal  lines ;  the  stem  is  united  to  the 
neck  by  an  oblique  harmonia  suture.  The  structure  of  this  part 
of  the  spine  differs  from  that  of  the  head  and  neck;  in  the 
spines  denuded  of  their  external  layer,  it  has  a  homy  semi- 
transparent  appearance;  in  those  in  which  this  layer  is  pre- 
sent the  surface  is  sculptured  with  longitudinal  lines  of  micro- 
scopic delicacy,  and  there  are  numerous  small  processes,  having 
their  points  directed  forwards,  arranged  with  some  regularity  in 
rows.  The  stem  is  circular  or  slightly  compressed;  but  as 
none  of  the  spines  are  complete,  a  part  having  been  broken 
off,  we  are  unable  to  ascertain  their  length.  The  secondary 
spines  are  very  uniform  in  size  and  structure,  and  are  abun- 
dantly preserved  in  situ ;  they  measure  from  /^ths  to  /^yths  of 
an  inch  in  length  and  are  round,  and  have  their  surface  orna- 
mented with  fine  longitudinal  lines.  The  mouth  is  armed  with 
a  powerful  dental  apparatus  :  three  of  the  jaws  are  very  promi- 
nent ;  the  external  surface  of  each  is  strengthened  by  three  pro- 
minent ridges ;  the  teeth  are  large,  but  are  fractured.  As  the 
under  surface  of  the  test  only  is  shown,  we  are  unable  to  describe 
the  ovarial  disc  and  the  dorsal  surface  thereof. 

Affinities  and  differences, — This  Urchin  belongs  to  the  same 
group  as  C  Fowleri  and  C  maxima,  Goldf.  It  resembles  the 
former  in  the  form  and  structure  of  both  areas,  and  in  the  gra- 
dual development  of  the  primary  tubercles  from  the  mouth 
upwards.     It  is  distinguished  from  that  species,  however,  by  the 
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greater  size  and  uniform  perforation  of  the  miliary  tubercles^  but 
above  all  by  the  form  and  structure  of  the  primaiy  spines. 
Having  ascertained  that  our  conjecture  ^  relative  to  tne  spines 
of  C  Fowleri  is  correct,  from  having  seen  a  specimen  recently 
found  with^  some  spines  attached  to  it,  we  can  speak  positively 
upon  this  point. 

Locality  and  stratigraphical  rany^.— Found  by  Mr.  G.  E. 
Gavey,  C.E.,  in  the  upper  shale  beds  of  the  Lower  Lias  at 
Micldeton  Tunnel  near  Chipping  Campden.  It  was  associated 
with  Pentacrinus  Goldjussii,  Wright,  Ophioderma  Gaveyi,  Wright, 
Uraster  Gaveyi,  Forbes,  and  Ammonites  planicosta,  Sow. 

History. — Isolated  plates  of  this  species  have  been  found  in 
beds  of  the  same  geological  horizon  in  other  localities  of  the 
county  of  Gloucester,  but  the  specimen  before  us  is  the  only 
one  from  which  the  anatomy  of  the  Urchin  could  be  made  out. 
We  dedicate  this  species  to  rrof.  Milne-Edwards,  of  the  Museum 
of  Natural  History  at  the  Jardin  des  Plantes,  Paris,  as  a  tribute 
of  gratitude  for  the  pleasure  and  profit  derived  from  the  study  of 
his  admirable  monograph  on  British  Fossil  Corals. 

Cidaris  Bouchardii,  Wright.     PI.  I.  fig.  2,  a^. 

Test  circular,  depressed ;  ambulacral  areas  narrow  and  flexuous ; 
interambulacral  areas  with  two  rows  of  primary  tubercles,  5-6 
in  each  row ;  the  areolas  of  the  small  mammiUary  eminences 
deeply  excavated,  and  surrounded  bv  an  elevated  ridge,  on 
which  a  distinct  circle  of  granules  tor  each  areolar  space  is 


Dimensions  of  the  largest  specimen.  Height  ^^ths  of  an  inch, 
transverse  diameter  1  inch  and  /^ths. 

Dimensions  of  a  moderate-sized  specimen.  Height  j^^ths  of 
an  inch,  transverse  diameter  1  inch  and  f^jths. 

Description. — It  was  for  some  time  doubted  whether  the  young 
forms  of  this  Urchin  were  not  the  C.  ekgans,  Goldf.,  but  a  com- 
parison of  several  individuals  of  our  fossil  with  a  typical  spe- 
cimen of  Goldfuss's  species,  kindlj^  sent  us  by  our  friend  Dr. 
Roemer  of  Bonn,  which  he  had  identified  with  the  original 
C,  elegans  in  the  Bonn  Museum  now  under  his  care,  has  con- 
vinced us  of  their  distinctness.  The  test  of  our  Urchin  is 
circular  and  much  depressed  from  the  great  flattening  of  both 
poles ;  the  ambulacral  areas  are  narrow  and  slightly  flexuous, 
and  have  two  rows  of  small  marginal  granules  set  nearlv  op- 
posite to  each  other  throughout  the  areas.  The  poriferous 
avenues  are  much  depressed,  and  the  pairs  of  pedal  pores  are 

*  Annals  of  Nat.  Hist.  Oct.  1851. 
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disposed  in  a  single  file.  The  interambulacral  areas  are  about 
five  times  the  width  of  the  ambolacral^  and  have  two  rows  of 
primary  tubercles  of  moderate  size^  with  from  five  to  six  in  each 
row.  The  mammillary  eminences  on  which  the  tubercles  are 
supported  are  surrounded  by  areolas  deeply  excavated  out  of  the 
substance  of  the  test  plates ;  the  margin  bounding  the  areolas  is 
raised  into  a  ridge  on  which  a  distinct  row  of  close  set  granules  is 
disposed,  so  that  each  tubercle  is  thereby  separated  from  its  fellow; 
the  elevation  of  the  marginal  ridges  produces  a  zigzag  depression 
down  the  centre  of  the  areas,  which  is  covered  with  a  small 
close-set  granulation.  The  mouth-opening  is  small  and  circular, 
and  lies  in  a  sUght  depression;  the  apical  disc  is  absent  in  all 
the  specimens  that  have  yet  been  found.  The  crenulations  on 
the  mammse  are  small,  but  distinct,  and  the  tubercles  are  of 
moderate  size  and  not  deeply  perforated. 

Affinities  and  differences, — This  Urchin  has  many  affinities  with 
C.  coronata,  Goldf.,  and  C.  propinqua,  Miinst.,  and  has  been  cata- 
logued as  the  former  by  some  authors ;  it  is  therefore  important 
that  we  should  point  out  the  diagnostic  characters  by  which  it  is 
distinguished  from  them.  In  both  these  coralUan  forms  the  am- 
bulacra! areas  have  four  rows  of  granules,  whilst  in  C.  Bouchardii 
there  are  only  two  rows.  From  C  propinqua  and  C.  coronata 
it  is  further  distinguished  by  having  more  rows  of  primary 
tubercles  in  the  interambulacral  areas,  in  having  the  areolas 
smaller  and  more  deeply  sunk,  the  tubercles  proportionately 
smaller,  and  the  marginal  cirde  of  granules  smaller  and  set 
closer  together.  With  C.  marginata,  Goldf.,  it  has  some  affinity 
in  the  excavated  style  of  its  areolar  spaces,  but  it  is  distinguished 
from  this  beautiful  form  in  having  the  tubercles  smaller  and 
more  numerous.  In  C.  marginaia  the  ambulacral  areas  moreover 
are  broader  and  more  prominent,  and  they  support  four  rows  of 
small  granules,  whilst  in  C  Bouchardii  there  are  only  two.  With 
C.  cfeyan«,Goldf.,  it  has  no  resemblance  whatever;  it  belongs  there- 
fore to  a  different  group  of  Cidarites  than  these  foreign  corallian 
forms.  From  C  Fowleri^  nobis,  it  is  distinguished  by  having 
narrower  and  more  deeply  concealed  poriferous  avenues,  fewer 
primary  tubercles  in  the  interambulacral  areas,  and  deeper  exca- 
vated areolar  spaces  with  a  more  elevated  marginal  rim  around 
them :  these  characters  serve  to  distinguish  C.  Fowleri  from 
C  Bouchardii  at  a  glance,  and  the  same  diagnostic  traits  separate 
it  from  C,  Edwardsii,  nobis. 

Locality  and  stratigraphical  range. — ^We  have  found  this  spe- 
cies in  the  Pea-grit  of  the  Inferior  Oolite  of  Crickley,  Leck- 
hampton,  and  Birdlip  Hills,  Gloucestershire,  but  have  never  met 
with  any  traces  of  it  in  the  Upper  Ragstone  beds  so  rich  in 
Urchin  forms.   Some  separate  plates  collected  from  the  Bradford 
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clay  near  the  Tetbury  Road  Station^  Great  Western  Railway, 
closely  resemble  this  form ;  but  as  no  entire  specimen^  that  we  are 
aware  of^  has  been  founds  it  is  impossible  to  state  whether  it  has 
a  wider  range  in  the  higher  beds  of  the  lower  division  of  the 
Oolites  or  not. 

We  dedicate  this  species  to  our  friend  M.  Bouchard Chantereaux 
of  Boulogne,  to  whom  we  are  indebted  for  some  beautiful  and 
rare  specimens  of  Echinoderms  and  other  fossils  from  the  rocks 
of  the  Boulonnais,  most  kindly  contributed  by  him  to  aid  us  in 
the  composition  of  these  memoirs. 

Hemicidaris  minor,  Agassiz.     PI.  I.  fig.  3,  a-c. 

Syn.  Hemicidaris  minor,  Agassiz,  Cataloffus  Systematicus,  p.  9 ; 

Agassiz  and  Desor's  Cat^ogue  raisonne  des  Echinides,  Amiales 

des  Sci.  Nat.  torn.  vi.  p.  339. 
Acrosalenia  rarispina,  M'Coj,  Ann.  of  Nat.  Hist,  2nd  Series,  vol.  ii. 

p.  411. 

Test  hemispherical  above,  flat  at  the  base;  ambulacra!  areas 
slightly  flexuous,  not  prominent,  with  six  large  tubercles  at 
their  base,  and  four  rows  of  small  uneqnal-sized  granules  in 
the  middle,  diminishing  to  two  rows  in  the  upper  part  of  the 
areas ;  interambulacral  areas  three  times  the  width  of  the  am- 
bulacral,  with  three  primary  tubercles  on  the  upper  surface 
and  three  smaller  ones  at  the  base ;  the  wide  intertubercular 
spaces  are  covered  with  small  distinct  nearly  equal-sized  gra- 
nules, which  form  complete  circles  around  the  margins  of  the 
areolas  of  the  primary  tubercles ;  the  apical  disc  is  of  mode- 
rate size,  and  its  ovarial  plates  are  covered  with  a  delicate  gra- 
nulation; base  flat,  mouth-opening  large  and  decagonal; 
pores  arranged  in  the  avenues  in. a  single  file  throughout. 

Height  /^ths  of  an  inch,  transverse  diameter  j%ths  of  an  inch. 

Descriptum. — This  beautiful  little  Urchin  was  first  discovered 
in  the  €tage  Bathonien  of  Langrune,  Calvados,  the  true  equiva- 
lent of  the  Great  Oolite  of  English  geologists ;  it  was  entered 
in  M.  Agassiz's  '  Catalogus  Systematicus* '  as  Hemicidaris  minor, 
from  specimens  sent  to  him  by  M.  Michelin ;  it  afterwards  found 
a  place  in  the  '  Catalogue  raisonn^  des  Echinides '  of  Agassiz  and 
Desor,  accompanied  with  this  remark :  ^*  Se  distingue  entre  tous 
les  Hemicidaris  par  les  tubercxdes  tres  espac^s,  dont  il  n'y  a  que 
deux  ou  trois  dans  une  rangee. — ^Terrain  Jurassique  de  France. — 
Michelin.^'  Professor  M^Coy,  in  his  paper  "  On  some  new  Me- 
sozoic  Radiatat/'  afterwards  described  this  Urchin  under  the 

*  Catalogus  SystematicuB  Ectyponim  Ecbinoderm.  Fom.  Mus.  Neoco- 
mensis,  1B40. 
t  Annals  of  Natural  History,  2nd  Series,  vol.  ii.  p.  411. 
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name  Acrosaknia  rarispina,  giving  the  Great  Oolite  of  Minchin- 
hampton  for  its  locality.  As  that  gentleman  has  kindly  favoured 
us  with  pen-and-ink  sketches  of  the  species  described  as  new  in 
that  paper,  we  have  no  difficulty  in  deciding  on  the  identity  of 
his  specimen.  Moreover  we  have  ascertained  the  collection  from 
whence  it  originally  came.  The  error  committed  by  this  learned 
author  in  the  genus  must  have  arisen  from  the  disc  in  his  spe- 
cimen having  been  covered  with  '^adhering  siliceous  matrix/^ 
and  from  his  having  overlooked  the  very  remarkable  character 
pointed  out  by  Agassiz,  "  les  tubercules  tres  espaces.^'  We  have 
been  fortunate  to  receive  a  typical  specimen  of  the  original  spe- 
cies from  the  Great  Oolite  of  Langrune,  through  the  kindness 
of  our  friend  Professor  Deslongchamps ;  we  have  compared  the 
French  Urchin  with  specimens  obtained  from  the  same  locality 
as  that  from  whence  Prof.  M'Coy's  was  collected,  and  there  is  not 
a  shadow  of  a  doubt  about  their  perfect  identity.  We  have 
figured  in  detail  this  beautiful  and  singular  form,  to  prevent  the 
possibility  of  mistakes  occurring  about  it  in  future. 

This  pretty  little  Hemicidaris  is  very  distinct  from  all  others  of 
the  group  to  which  it  belongs  :  the  test  is  nearly  hemispherical, 
and  the  few  primary  tubercles  stand  prominently  at  great  di- 
stances apart  from  the  surface  of  the  test.  The  narrow  ambulacral 
areas  are  slightly  flexuous  above,  and  have  from  four  to  six  large 
perforated  tubercles  at  their  base  only,  the  sides  and  upper  part 
of  the  areas  having  first  four,  and  then  two  rows  of  small  imper- 
forate granules  upon  their  surface  about  equal  in  size  to  the  gra- 
nulation which  covers  other  parts  of  the  test.  The  poriferous 
avenues  are  depressed,  and  the  pedal  pores  are  disposed  in  pairs 
throughout.  The  interambulacnd  areas  depart  considerably  from 
the  typical  structure  of  this  portion  of  the  test  in  other  Echmidse ; 
they  are  three  times  the  width  of  the  ambulacra,  and  have  at 
theur  base  three  large  primary  tubercles,  two  on  one  side  and  one 
on  the  other,  with  a  smaller  tubercle  above  the  single  large  one ; 
on  the  sides  and  upper  part  of  the  areas  there  are  only  three 
primary  tubercles,  two  on  one  side  and  one  on  the  other,  making 
only  three  pairs  of  primary  tubercles  in  the  interambulacral  areas, 
those  of  the  base  being  closely  set  to^^ether,  and  those  on  the 
sides  at  great  distances  apart ;  the  tubercles  are  large  and  hemi- 
spherical and  only  slightly  perforated ;  the  mammillary  eminences 
which  support  them  are  small  and  ring-like  with  faintly  marked 
crenulations,  and  the  areolas  are  rather  wide  and  only  slightly 
grooved,  so  that  the  tubercles  project  prominently  and  abruptly 
from  the  surface  of  the  test.  The  margin  of  the  areolas  is  en- 
circled by  a  row  of  granules  rather  larger  than  those  which  cover 
the  rest  of  the  intertubercular  surface  of  the  plates ;  here  the 
granules  arc  close-set  and  disposed  without  much  regularity. 
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The  apical  disc  is  of  moderate  site  and  slightly  prominent  ,*  the 
fi?e  ovarial  plates  are  large  and  of  a  heptagonai  form,  the  ocular 
plates  are  small  and  heart-shaped,  and  the  surface  of  both  is 
covered  with  a  close-set  delicate  granulation ;  the  anal  opening 
is  nearly  central  and  circular;  the  base  is  flat;  the  mouth- 
opening  is  large  and  widely  decagonal  from  the  great  span  of 
the  ambulacral  arches,  and  the  comparative  smallness  of  those 
of  the  interambulacra.    The  spines  are  as  yet  unknown. 

Affinities  and  differences, — ^This  remarkable  little  Urchin  is  so 
entirely  different  from  its  congeners,  that  it  is  impossible  to 
mistake  it  for  any  other  of  the  group  to  which  it  belongs.  The 
presence  of  tubercles  at  the  base  of  the  ambulacral  areas  only, 
and  of  granules  on  the  sides  of  these  spaces,  associate  it  with 
H,  diademata^  but  the  small  number  of  the  primary  tubercles  on 
the  interambulacra,  added  to  the  great  distance  at  which  they  are 
placed  apart,  serve  to  distinguish  it  from  the  young  of  that  spe- 
cies ;  in  fact,  these  characters  alone  are  perfectly  diagnostic  of 
H.  minor  among  all  other  forms  of  Hemictdaris. 

Locality  and  stratigraphicd  range, — It  was  first  found  in  the 
"  Grand  Oolite  "  of  Langrune,  Calvados,  from  whence  the  beau- 
tiful specimen  before  us  was  obtained,  and  kindly  sent  by  Pro- 
fessor Deslongchamps  of  Caen.  We  take  the  present  opportunity 
of  recording  our  grateful  acknowledgements  to  that  eminent  na- 
turalist for  his  kindness  and  courtesy,  not  only  in  contributing 
specimens  to  our  cabinet  for  comparison  and  reference,  but 
likewise  for  commimicating  many  rare  species  of  oolitic  Echi- 
nid»  which  served  as  the  types  of  several  of  M.  Agassiz^s  spe- 
cies, and  which  specimens  have  been  of  much  service  in  clear- 
ing up  doubts  as  to  the  identity  of  some  other  English  forms. 
H,  minor  was  collected  in  this  coimtry  by  W.  Walton,  Esq.,  from 
the  Great  Oolite  of  Hampton  near  Bath. 

History, — ^First  named  by  M.  Agassiz  from  specimens  in 
M.  Michelin's  cabinet ;  afterwards  described  as  AcrosaUnia  rari- 
spina  by  Prof.  M'Coy  from  specimens  in  the  Cambridge  Museum, 
which  came  from  Mr.  Walton's  series  collected  near  Bath ;  it  has 
never  yet  been  found  either  by  Mr.  Lycett  or  ourselves  in  the 
Great  Oolite  of  Minchinhampton. 

AcrosaUnia  criniferay  Wright.     PI.  II.  fig.  1,  fl-d. 

Syn.  Echinus  minutus,  Buckman,  Geology  of  Cheltenham,  2nd  ed. 

p.  95. 
Cidarites  criniferus,  Quenstedt,   Handbuch  der  Petrefactenkonde, 

tab.  49.  fig.  32.  p.  574. 
Test  circular,  depressed ;  ambulacral  areas  narrow,  with  two  rows 
of  microscopic  tubercles  placed  at  some  distance  apart  on  each 
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side  of  the  areas^  those  of  the  right  side  alternating  Mrith  those 
of  the  left ;  interambulacral  areas  with  two  rows  of  primary 
tubercles,  9-10  in  each  row,  so  disposed  that  the  test  appears 
to  possess  only  ten  rows  of  primary  tubercles  nearly  equidistant 
from  each  other ;  spines  long,  numerous  and  hair-like. 

Height  /^ths  of  an  inch,  transverse  diameter  /^ths  of  an  inch. 

Description, — This  singular  little  Urchin  has  been  long  known 
to  collectors,  and  has  been  often  a  puzzle  to  them,  for  although 
a  few  specimens  have  been  collected  in  a  tolerable  state  of  pre- 
servation, still  for  the  most  part  the  test  is  much  injured  by 
pyrites ;  under  the  most  favourable  circumstances,  it  requires  a 
good  lens  and  much  patient  study  to  make  out  the  details  of  its 
structure.  It  was  first  found  in  the  black  shales  of  the  lower 
Lias  near  this  town,  and  recently,  with  its  hair-like  spines  at- 
tached to  the  test,  from  the  same  bed  near  Gloucester,  when  ex- 
cavating the  new  docks  of  that  city ;  it  was  there  associated  with 
Ammonites  oxynotus,  Quenst.  It  is  difficult  to  say  whether  this 
tiny  Urchin  is  a  Hemicidaris  or  an  Acrosalenia,  and  the  absence 
of  the  apical  disc  leaves  the  question  unsolved ;  we  incline  to  the 
opinion  that  it  is  an  Acrosalenia  fix)m  the  structure  of  the  am- 
bulacra! areas,  the  shape,  length  and  development  of  the  spines 
when  compared  with  the  diameter  of  the  test,  the  spines  being 
more  than  four  times  the  diameter  of  the  latter ;  be  this  however 
as  it  may,  it  is  neither  an  Echinus  nor  a  Cidaris,  as  previous 
authors  have  supposed.  The  ambulacral  areas  are  narrow,  with 
two  rows  of  small  marginal  tubercles  not  much  larger  than  the 
common  granulation  of  the  test ;  these  tubercles  are  placed  in 
each  row  at  some  distance  apart,  and  the  tubercles  of  the  one 
side  alternate  with  those  of  the  opposite  side ;  between  these  rows 
of  tubercles  the  surface  of  the  plates  is  adorned  with  a  delicate 
granulation,  which  is  arranged  into  a  zigzag  line;  the  tubercles 
are  very  uniform  in  size  and  distribution  throughout  the  areas, 
and  do  not  increase  at  the  base  thereof,  as  is  the  case  in  the  ge- 
nus Hemicidaris.  The  interambulacral  areas  are  wide,  and  have 
two  rows  of  primary  tubercles,  from  9-10  in  each  row;  their 
mammillary  eminences  have  well-defined  areolas,  the  summits  of 
the  mammae  are  deeply  crenulated,  and  the  tubercles  are  small 
and  widely  perforated ;  the  areolas  are  confluent  above  and  be- 
low ;  between  the  two  rows  of  tubercles  an  elevated  band  extends 
from  the  mouth  to  the  apical  disc,  composed  of  from  4-6  rows 
of  unequal-sized  granules.  When  viewed  at  the  equator  with 
the  naked  eye,  this  Urchin  appears  to  possess  only  ten  rows  of 
tubercles  placed  nearly  equidistant  from  each  other ;  but  when 
examined  with  an  inch  object-glass  under  the  microscope  its 
true  structure  is  disclosed, — the  narrowness  of  the  ambulacral 
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areas^  the  closeness  and  smallness  of  their  rows  of  tubercles^  the 
granular  band  down  the  centre  of  the  interambulacra^  and  the 
unequal  size  of  its  component  tubercles^  alike  contribute  to  make 
the  deception  almost  complete. 

The  most  remarkable  parts  of  the  structure  of  this  tiny  fossil 
are  the  spines^  which  in  some  crushed  specimens  are  preserved 
in  situ;  they  are  long,  delicate  and  hair-like^  and  have  large 
articular  heads ;  these  spines  look  like  so  many  bristles  laid  down 
in  all  directions  upon  some  slabs  of  the  Lias  shales ;  in  a  crushed 
test  of  four-tenths  of  an  inch  in  diameter  the  spines  measured  an 
inch  and  a  half  in  length. 

Affinities  and  differences, — The  only  Cidarites  for  which  A,  cri- 
nifera  is  likely  to  be  mistaken  are  Diadema  Moorei  and  Pedina 
Etheridgii ;  from  the  former  it  is  easily  distinguished  by  the  nar- 
rowness of  the  ambulacral  areas  and  the  smallness  of  the  tubercles 
thereof;  from  the  latter  it  differs  in  the  comparative  smallness  of 
its  ambulacral  areas^  and  above  all  in  having  the  mammillary 
eminences  of  its  tubercles  deeply  crenulated,  a  character  which  is 
absent  in  all  the  Pedinas  we  know ;  at  present  we  know  of  no 
other  Urchin  in  the  Lias  for  which  it  can  be  mistaken. 

Locality  and  stratigraphical  range, — A,  crinifera  has  been 
found  only  in  the  lower  shales  of  the  lower  Lias  near  Lans- 
downe^  Cheltenham^  and  in  the  same  stratum  near  Gloucester ;  it 
is  associated  wtth  Turrilites  Valdani,  D^Orbig.,  and  Ammonites 
oxynotuSy  Quenstedt.  It  has  been  collected  by  Prof.  Quenstedt 
in  the  lowest  schist  of  the  "  Posidonienschiefer  von  Pliensbach 
bei  Boll  *'  in  Wiirtemberg.  We  have  before  us  now  two  slabs 
of  this  curious  bed ;  one  surface  of  the  slab  is  covered  over  with 
the  long  hair-like  spines  strewed  about  in  all  directions^  with 
here  and  there  the  crushed  test  of  one  of  these  Urchins  with  its 
spines  attached  and  in  situ. 

History. — Described  by  Mr.  Buckman  under  the  name  Echinus 
minutus,  but  previously  noticed  by  M.  Quenstedt  in  his  work 
on  the  Floetzgebirge  of  Wiirtemberg ;  it  has  been  recently  figured 
by  him  in  his  '  Handbuch  der  Petrefactenkunde^^  under  tne  name 
Cidarites  criniferus. 

Diadema  Davidsoni,  Wright.     PL  II.  fig.  2,  a-e. 

Test  depressed,  circular;  tubercles  elevated  upon  prominent 
mammillary  eminences ;  pores  in  a  single  file  throughout ;  a 
few  small  secondary  tubercles  in  the  interambulacra ;  the  pri- 
mary ambulacral  tubercle§  nearly  as  large  as  those  of  the 
interambulacra. 

Height  ^^ths  of  an  inch^  transverse  diameter  1  inch  and  /^ths. 
Description, — This  beautiful  Urchin  has  a  regular  circular 
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testy  not  at  all  inclined  to  the  pentagonal  form  of  many  of  its 
oolitic  congeners.  The  ambulacral  areas  are  three-fourths  the 
width  of  the  interambulacral  areas^  and  are  nearly  of  a  uniform 
width  throughout^  tapering  slightly  and  gracefully  inwards  to- 
wards their  superior  third ;  the  contraction  assumes  the  form 
of  a  gentle  curve  slightly  inclined  towards  the  centre.  The 
double  row  of  tubercles  gradually  increases  in  size  from  the 
mouth  to  the  equator^  where  three  pairs  are  about  the  same  size ; 
from  this  point  upwards  they  gradually  decrease^  and  terminate 
in  two  pairs  of  minute  rudimentary  tubercles  at  the  disc.  A 
single  row  of  granules^  arranged  in  a  zigzag  form,  separates  the 
primary  tubercles  from  each  other^  a  larger  granule  marking  each 
of  the  angles.  There  is  no  granulation  or  other  sculpture  be- 
tween the  mammillary  eminences  of  the  tubercles  and  the  pori- 
riferous  avenues.  There  are  from  twelve  to  thirteen  pairs  of 
tubercles  in  each  area.  The  interambulacral  areas  are  nearly 
y^ths  of  an  inch  in  widths  and  ^th  wider  than  the  ambulacral 
areas;  they  retain  their  width  uniformly  throughout^  and  are 
occupied  by  two  rows  of  primary  tubercles^  nine  to  ten  in  a  row, 
the  mammillary  eminences  of  which  are  large  and  prominent, 
and  separated  from  each  other  by  two  rows  of  small  granules 
which  extend  only  a  short  distance  beyond  the  equator;  the 
remaining  space  between  their  termination  and  the  disc  being 
destitute  of  sculpture,  where  likewise  the  areas  are  slightly  de- 
pressed ;  and  a  single  row  of  graniiles  rises  on  the  external  side 
of  the  tubercles,  with  here  and  there  a  secondary  tubercle  towards 
the  basal  portion  of  the  test. 

The  poriferous  avenues  are  very  narrow :  the  pedal  pores  are 
arranged  in  a  single  file,  only  three  or  four  additional  pairs  being 
introduced  in  the  increased  spaces  around  the  circumference  of 
the  mouth.  The  tubercles  of  both  areas  are  of  moderate  size,  but 
exceedingly  prominent,  in  consequence  of  being  elevated  upon 
large  mammillary  eminences,  the  apices  of  which  are  deeply  cre- 
nulated.  The  tubercles  of  the  ambulacral  areas  at  the  equator 
are  not  much  less  than  those  of  the  interambulacral  areas,  but 
upon  the  upper  surface  of  the  test  they  become  much  smaller 
and  more  numerous. 

The  mouth  is  decagonal  and  of  moderate  size :  the  arches  over 
the  bases  of  the  ambulacral  areas  are  about  one-third  greater  in 
span  than  those  across  the  interambulacra.  The  disc  is  absent 
in  all  the  specimens,  four  in  number,  that  we  have  seen. 

Affinities  and  differences, — This  species  resembles  Cidarites 
(Diadema)  mamiUantts,  Roemer,  in  the  prominence  of  the  tuber- 
cles and  depression  of  the  test ;  but  Boemer's  figure*  is  so  indi- 

*  Die  Versteinerungen  des  Norddeutschen  Oolithen  Gebirges,  pi.  2. 
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stinct  and  devoid  of  details^  that  it  is  impossible  to  institute  a 
strict  comparison  between  our  Urchin  and  the  one  figured  by 
him.  The  difference  between  D.  Davidsoni  and  D.  subangvlare 
is  so  marked  that  it  is  impossible  to  mistake  them — the  penta- 
gonal outline^  large  tubercles^  wide  granulated  space  between 
the  primary  tubercles  of  both  areas^  with  the  pores  arranged  in 
double  files  on  the  upper  surface  of  the  test,  form  a  group  of 
characters  which  distinguish  D,  subangvlare  from  our  Urchin. 
From  2>.  pseudodiadema  it  is  distinguished  by  the  tubercles  in 
D.  Davidsoni  of  the  ambulacral  equalling  in  size  those  of  the 
interambulacral  areas,  whilst  in  that  species  they  are  unequal. 
The  rudimentary  condition  of  the  secondary  tubercles  in  our 
species  forms  a  striking  contrast  to  the  size  they  attain  in 
D,  pseudodiadema.  The  naked  condition  of  the  central  parts  of 
the  interambulacral  areas  connects  it  with  />.  subnudum,  Ag.,  of 
the  Chalk,  and  the  neatness  of  its  outline  allies  it  with  other  cre- 
taceous forms. 

Locality  and  stratiffraphical  range. — We  have  collected  this 
species  in  the  clays  of  the  Coral  rag  near  Calne,  Wilts ;  it  is  a 
very  rare  Urchin,  as  we  only  know  four  specimens  of  it. 

We  dedicate  this  species  to  our  friend  Thomas  Davidson,  Esq., 
whose  learned  monographs  on  the  Brachiopoda  have  earned  him 
the  gratitude  of  all  palaeontologists.  We  take  this  opportunity 
likewise  of  recording  our  deep  obligations  to  Mr.  Davidson  for 
many  friendly  acts  of  assistance  given  during  the  preparation  of 
these  memoirs,  by  which  we  have  been  enabled  to  compare  a  con- 
siderable number  of  foreign  Echinidse  with  those  of  our  own 
island,  and  thereby  have  been  enabled  to  obtain  a  better  know- 
ledge of  the  affinities  existing  among  the  Echinoderms  of  the 
European  Oolitic  fauna. 

Diadema  Moorei,  Wright.     PI.  II.  fig.  3,  a-rf. 

Test  circular,  depressed ;  ambulacral  tubercles  smaller  than  those 
of  the  interambulacral  areas ;  plates  of  the  test  covered  with  a 
small  wide-set  prominent  granulation ;  mouth  large  and  deca- 
gonal ;  anal  opening  large ;  apical  disc  of  moderate  size. 

Height  /^ths  of  an  inch,  transverse  diameter  ^^ths  of  an  inch. 

Description, — There  is  much  difficulty  in  distinguishing  some 
of  the  smaller  Diademas  from  each  other,  inasmuch  as  the  young 
condition  of  many  of  the  larger  species  so  closely  resembles  the 
adult  state  of  others,  that  it  is  only  after  one  obtains  a  number 
of  individuals  of  different  species  in  their  various  phases  of 
growth,  that  the  naturalist  feels  himself  upon  sure  ground  when 
he  endeavours  to  distinguish  the  affinities  and  differences  that 
exist  among  them. 
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After  a  diligent  search  for  Urchins  in  the  Lias  of  Glouces- 
tershire, we  have  succeeded  in  collecting  only  a  very  few  examples 
of  this  group  from  these  rocks.  In  addition  to  those  found  here, 
our  friend  Mr.  Moore  of  Uminster  kindly  presented  us  with  a  few 
specimens  which  he  collected  from  the  Upper  Lias  near  Ilminster, 
and  from  these  collective  materials  the  species  under  consider- 
ation was  discovered.  Diadema  Moorei  has  a  circular  outline 
slightly  inclining  to  a  pentagonal  contour ;  it  is  much  depressed 
at  the  upper  surface  and  is  flattened  at  the  base.  The  ambu- 
laci*al  areas  are  very  narrow,  being  less  than  one-third  the  width 
of  the  interambulacral ;  their  margins  are  occupied  by  two  rows 
of  tubercles  about  eight  in  each  row,  which,  at  the  base  and  up  to 
the  equator,  are  nearly  as  large  as  those  of  the  interambulacra ; 
but  from  that  region  to  the  apex  of  the  area  they  rapidly  dimi- 
nish in  size,  and  are  here  very  disproportionate  in  magnitude  to 
them ;  a  zigzag  line  of  single  granulation  separates  the  two  rows 
of  tubercles  from  each  other.  The  interambulacral  areas  are 
wide  and  well  developed,  and  have  two  rows  of  tubercles,  from 
8-9  in  each  row,  which  occupy  the  centre  of  the  plates ;  the 
areolas  of  the  tubercles  on  the  upper  surface  are  surrounded  with 
a  circle  of  granules  which  separates  them  from  each  other,  but 
those  of  the  base  are  confluent  above  and  below.  The  inter- 
tubercular  surface  at  the  base  of  the  test  has  a  number  of  gra- 
nules scattered  over  it,  whilst  on  the  upper  surface,  the  plates  are 
destitute  of  any  other  ornament  beyond  the  faint  circles  that 
surround  the  tubercles.  The  pedal  pores  are  arranged  in  pairs 
in  a  single  file ;  the  avenues  are,  however,  rather  flexuous  be- 
low ;  the  basal  tubercles  of  both  areas  are  nearly  alike  in  size, 
but  on  the  dorsal  surface  those  of  the  ambulacra  dwindle  into 
large  granules,  whilst  those  of  the  interambulacra  maintain  their 
size  up  to  the  last  pair,  which  ^ire  small  near  the  margin  of  the 
disc.  The  mouth-opening  is  large,  and  its  margin  is  divided 
into  ten  nearly  equal-sized  lobes.  The  apical  disc  is  partly  pre- 
served in  the  specimen  here  figured ;  it  consists  of  five  large  ovarial 
plates  of  a  heptagonal  form ;  two  of  the  sides  unite  with  the  in- 
terambulacral plates,  two  with  the  ocular,  two  with  the  adjoin- 
ing ovarials,  and  the  single  surface  contributes  to  form  the 
boundary  of  the  anal  opening,  which  is  of  moderate  size ;  the 
five  ocular  plates  are  small  and  heart-shaped,  their  apex  is  di- 
rected towards  the  anal  opening,  and  their  base  to  the  area ;  the 
madreporiform  tubercle  is  slightly  elevated  on  the  single  ovarial 
plate,  and  the  surface  of  the  discal  plates  is  almost  destitute  of 
sculpture  or  granulation. 

Affinities  and  differences, —  2>.  Moorei  resembles  D.  depressum, 
Ag.,  in  the  depression  of  its  upper  surface  and  the  flatness  of  its 
base,  likewise  in  having  the  tubercles  of  both  areas  of  nearly  a 
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uniform  size  aromrf^he  base ;  but  it  is  readily  distinguished 
from  D,  depressum  by  the  number  and  greater  development  of  the 
tubercles  of  the  ambulacra^  which  maintain  their  size  throughout ; 
whilst  in  2>.  Moorei  the  ambulacral  tubercles  are  fewer  in  num- 
ber and  rudimentary  in  size  in  all  the  upper  part  of  the  areas. 
The  contour  of  the  test  moreover  does  not  assume  the  penta- 
gonal outline  of  D.  depressum,  nor  has  the  upper  surface  of  the 
interambulacral  areas  the  median  depression  seen  on  the  test  of 
the  latter.  The  mouth-opening  is  larger,  and  the  decagonal 
lobes  are  more  equal  in  size  in  D.  Moorei  than  in  D.  depressum. 

Locality  and  stratigraphical  range. — We  have  collected  2>. 
Moorei  in  the  Upper  Lias  of  Gloucestershire.  Mr.  Moore  found 
it  in  the  same  stratum  near  Ilminster  with  Ammonites  communis 
and  A.  serpentinus.  Professor  Deslongchamps  has  conmiunicated 
a  specimen  of  this  Urchin  which  he  found  in  the  Lias  sup^rieure 
of  May,  Calvados,  associated  with  Leptana  Davidsoni  and  7%«- 
cidea  Bouckardii  and  several  other  species. 

We  dedicate  this  species  to  Mr.  Moore,  of  Ilminster,  whose 
assiduous  researches  have  brought  to  light  so  many  interesting 
forms  firom  the  Upper  Liassic  beds  of  Somersetshire. 

Genus  Pedina,  Agassiz. 

As  this  genus  was  incorrectly  defined  in  our  memoir  on  the 
Cidaridse,  it  having  been  there  stated  that  the  mammillary  emi- 
nences were  ''  crenulated  like  those  of  Diadema/'  we  take  this 
opportunity  of  correcting  the  error,  and  giving  a  definition  more 
in  accordance  with  our  present  knowledge. 

Test  thin,  circular,  more  or  less  depressed;  primary  tubercles 
small  and  perforated ;  mammillary  eminences  with  smooth  ring- 
like summits  without  crenulations ;  pores  in  general  disposed  in 
triple  oblique  pairs ;  mouth  small  and  slightly  decagonal,  mar- 
gin not  much  notched ;  ovarial  disc  small  and  not  prominent ; 
ambulacral  areas  with  one,  two,  or  more  rows  of  small  tuber- 
cles ;  interambulacral  areas  sometimes  with  two  rows  only,  some- 
times with  two  rows  and  additional  secondary  rows  of  tubercles 
more  or  less  complete. 

This  genus  is  extinct,  and  is  found  in  the  oolitic  cretaceous 
rocks. 

Pedina  Bakeri,  Wright.     PI.  I.  fig.  4,  o-c. 

Test  circular,  depressed ;  ambulacral  areas  narrow^  with  one  row 
of  small  tubercles  disposed  in  a  sUghtly  zigzag  line  down  the 
centre  of  the  areas ;  interambulacral  areas  broad,  with  two  rows 
of  primary  tubercles  raised  on  prominent  mammillary  emi- 


Digitized  by  VjOOQ IC 


80  Dr.  T.  Wright  on  new  8pec%e$  of  Eekinodermata 

nences  in  the  centre  of  the  plates  |ltthe  margins  of  the 
areolas  surrounded  with  circles  of  small  granules ;  no  second- 
ary tubercles. 

Height  /^ths  of  an  inch^  transverse  diameter  ^^ths  of  an  inch. 

2>escr^/t(m.— This  Pedina  presents  a  different  form  from  its 
other  congeners :  the  test  is  circular  and  depressed ;  the  ambu- 
lacral  areas  are  narrow^  about  one-third  the  width  of  the  inter- 
ambulacra  ;  the  usual  double  row  of  tubercles  in  this  region  is 
reduced  to  one  row,  the  tubercles  of  which  are  disposed  alter- 
nately on  the  right  and  left  sides  of  the  areas^  thereby  forming 
a  single  zigzag  line  down  the  centre  thereof;  the  tubercles  at 
the  equator  and  on  the  upper  surface  are  small^  but  there  are 
two  or  three  of  a  larger  size  at  the  base  of  the  areas ;  a  few  gra- 
nules form  imperfect  crescents  round  their  narrow  areolas.  The 
interambulacral  areas  are  nearly  three  times  the  width  of  the 
ambulacra ;  they  are  adorned  with  five  pairs  of  primary  tuber- 
cles of  nearly  a  uniform  size  throughout^  which  are  raised  on 
prominent  mammillary  eminences^  the  summits  of  which  are 
smooth^  ring-like  and  without  crenulations ;  circles  of  small  gra- 
nules bound  the  areolar  spaces ;  there  are  no  secondanr  tubercles, 
nor  any  sculpture  upon  the  intertubercular  surface  of  the  plates, 
so  that  down  the  centre  of  the  areas  there  is  a  smooth  valley 
between  the  primary  tubercles.  The  apical  disc  is  well  preserved 
in  our  specimen ;  the  ovarial  plates  are  of  an  irregular  octagonal 
form  and  of  moderate  size,  they  are  covered  with  a  few  granules 
scattered  irregularly  over  their  surface ;  the  ocular  plates  are  of 
a  rhomboidal  form  and  have  large  eye-holes.  The  base  of  the 
specimen  is  covered  up  with  hard  rock,  so  that  it  is  impossible 
to  expose  the  mouth-opening  without  endangering  the  specimen. 

Affinities  and  differences. — The  Pedina  have  been  so  imper- 
fectly described  by  M.  Agassiz  in  his  '  Descriptions  des  Echi- 
nodermes  fossiles  de  la  Suisse,^  that  there  is  much  difficulty  in 
making  out  the  species  figured  and  described  in  that  monograph. 
When  it  is  recollected  how  limited  were  the  materials  at  A^siz^s 
command  when  he  published  that  valuable  contribution  to 
Palseontology,  and  how  delicate  the  test  of  this  genus  is,  we  can 
readily  imderstand  how  so  many  different  forms  of  the  same 
Urchin  came  to  be  described  and  named  as  distinct  species. 
After  a  careful  examination  of  many  specimens,  we  confess  that 
Pedina  aspera,  rotata,  omata  and  subkevis,  Agass.,  appear  to  us 
to  be  so  many  different  forms  of  one  and  the  same  species.  We 
have  before  us  likewise  the  original  type  specimen  of  P.  granu- 
losa,  Ag.,  which  has  been  kindly  communicated  by  Professor  Des- 
longchamps.    An  examination  of  that  Urchin  has  convinced  us 
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that  it  is  only  a  larger  individual  of  P.  atpera,  as  we  find  it  in 
the  Inferior  Oolite^  and  is  identical  with  the  fossil  which  we 
have  described  as  P.  rotata.  On  a  farther  examination  of  this 
specimen^  M.  Agassiz^  it  would  appear^  had  arrived  at  a  similar 
conclusion,  for  on  the  ticket  which  accompanies  it  is  the  follow- 
ing remark  in  his  handwriting : — "  Pedina  granulosa,  Ag.  C'est 
sous  ce  nom  que  cette  espece  est  cit^  dans  mon  catalogue ;  ce- 
pendant  il  se  pourrait  qu^elle  ne  fut  qu'une  vari^t^  un  peu  enfl^ 
de  mon  P.  aspera/^  This  species  was  collected  by  Prof.  Deslong- 
champs  from  the  Great  Oolite  of  Eanville.  We  have  likewise 
before  us  a  portion  of  Pedina  collected  from  the  Oxford  clay  of 
the  Boulonnais  by  M.  Bouchard-Ghantereaux,  and  marked  by 
that  eminent  palseontologist,  who  kindly  sent  us  the  specimen, 
''  tr^s  rare.  J^en  ai  encore  trouv^  que  trois  morceaux  de  cette 
espece.^^  It  so  nearly  resembles  the  Ranville  Urchin  that  we 
have  no  doubt  of  their  identity.  By  the  extreme  kindness  of  M. 
MicheUn  and  M.  de  Loriere,  we  have  before  us  specimens  of 
P.  Gervilliiy  Ag.,  from  the  Kellovien  etage  of  Ghaunour,  depart- 
ment of  the  Sarthe,  which  are  identical  with  Pedina  aspera  or 
rotata,  collected  by  us  from  the  upper  beds  of  the  Inferior  Oolite 
of  Gloucestershire.  In  fact  the  French  and  English  specimens 
are  so  entirely  alike,  that  we  should  mistake  the  one  for  the  other 
had  we  not  previously  marked  them.  It  would  appear  jfrom  these 
remarks,  that  whether  we  retain  the  specific  name  rotata  or 
aspera  for  this  widely  distributed  Urchin,  we  must  at  least  cancel 
the  other  names  which  have  been  given  to  various  forms  of  the 
same,  as  we  have  now  before  us  well-preserved  specimens  from  the 
Inferior  Oolite,  Gloucestershire,  the  Great  Oolite,  Ranville,  Gal- 
vados,  the  Oxford  clay  near  Boulogne,  Fas  de  Calais,  the  KeUo- 
vien  of  Chaufibur,  Sarthe. 

[Since  these  sheets  were  sent  to  press,  the  Rev.  A.  "W.  Gries- 
bach  has  communicated  a  Pedina,  collected  by  him  in  the  Gom- 
brash  at  Rushden,  Northamptonshire;  as  this  fossil  is  in  a 
good  state  of  preservation,  we  have  been  able  to  make  a  careAil 
comparison  of  it  with  a  fine  P.  aspera  now  before  us,  and  there 
can  be  no  doubt  of  their  identity.  The  discovery  of  this  Urchin 
in  the  Gornbrash  is  another  link  in  the  chain  of  evidence  showing 
the  wide  stratigraphical  range  of  this  form  in  the  Oolitic  seas.] 

P.  Bakeri  differs  so  entirely  from  the  forms  named  in  the  pre- 
ceding remarks,  that  it  is  impossible  to  mistake  it  for  either  of 
them;  its  diagnostic  characters  consist  of  the  size  and  small 
number  of  the  primary  tubercles,  the  absence  of  secondary 
tubercles,  the  scanty  granulation  on  the  interambulacral  areas, 
the  narrowness  of  the  ambulacra,  and  the  single  row  of  tubercles 
thereon.  We  have  only  met  with  the  small  but  tolerably  per- 
fect specimen  of  this  species  figured  (Fl.  I.  fig.  4,  a-c). 
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LocalUy  and  stratigraphical  range. — We  collected  this  rare 
form  of  Pedina  from  Uie  Pea-grit  of  Crickley  Hill,  and  have  seen 
fragments  of  its  test  in  the  same  bed  at  Leckhampton,  but 
never  in  any  other  locsditv. 

We  dedicate  this  species  to  our  friend  T.  Barwick  L.  Baker, 
Esq.,  of  Hardwicke  Court,  the  President  of  the  Gotteswold  Natu- 
ralists' Club,  for  the  warm  interest  he  takes  in  the  progress  of 
the  Palseontology  of  Gloucestershire. 

Pedina  Etheridgii,  Wright.     PL  I.  fig,  5,  a-d. 

Test  circular,  depressed ;  ambulacral  areas  with  from  six  to  eight 
small  perforate  tubercles  at  their  base,  and  a  double  row  of 
small  granules  on  their  upper  surface ;  the  interambulacral 
areas  with  primary  tubercles  only,  the  areolas  of  which  are 
surrounded  with  regular  circles  of  granules ;  pedal  pores  not 
numerous,  arranged  in  nearly  a  single  file  with  a  slight  ele- 
vation between  the  two  pores  of  each  pair ;  apical  disc  large ; 
ovarial  plates  leaf-like ;  mouth-opening  small. 

Height  /^ths  of  an  inch,  transverse  diameter  ^§ths  of  an  inch. 

Description. — This  pretty^  little  Urchin  has  a  circular  outline 
in  the  young  state,  which  in  larger  specimens  inclines  towards  a 
pentagonal  form ;  the  base  is  flattened,  and  the  upper  surface  of 
the  test  is  much  depressed.  The  ambulacral  areas  are  narrow, 
and  have  from  six  to  eight  small  perforated  tubercles  at  their 
base,  and  a  double  row  of  from  twelve  to  fourteen  minute  imper- 
forate granules  in  each  row  on  their  upper  surface,  which  in 
figure  and  size  resemble  those  covering  the  other  parts  of  the 
test ;  between  the  pedal  pores  of  each  pair  is  a  small  elevation ; 
these  collectively  form  a  prominent  moniliform  line  which  ex- 
tends from  the  margin  of  the  disc  to  the  mouth-opening;  the 
pores  are  disposed  in  nearly  a  single  file,  and  do  not  form  the 
triple  oblique  pairs  which  we  observe  in  the  larger  Pedina.  The 
interambulacral  areas  are  about  twice  the  width  of  the  ambu- 
lacra ;  the  rows  of  primary  tubercles  occupying  the  centre  of  the 
plates  have  seven  tubercles  in  each  row,  they  are  small  in  size 
and  are  rendered  prominent  from  being  raised  upon  uncrenu- 
lated  mammillary  eminences,  the  bases  of  which  are  sharplv  de- 
fined and  surrounded  by  complete  circles  of  moderately  sized  and 
regularly  arranged  granules;  the  regular  disposition  of  these 
granulations  gives  an  air  of  decoration  to  this  little  species  not 
observed  among  other  congeneric  forms ;  the  entire  absence  of 
secondary  tubercles  from  the  areas  renders  the  decoration  more 
complete.  The  apical  disc  is  large ;  the  ovarial  plates  are  widely 
rfaomboidal,  the  oculars  are  small  and  heart-shaped,  and  the  sur- 
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face  of  both  is  covered  with  minute  granules  nearly  as  large  as 
those  which  adorn  the  other  parts  of  the  test.  The  madrepori- 
form  tubercle  makes  a  distinct  elevation  on  the  surface  of  the 
single  plate,  and  the  anal  aperture  is  transversely  oblong ;  the 
base  is  flat,  the  mouth-opening  is  small,  and  its  margin  is  divided 
into  ten  nearly  equal-sized  lobes ;  the  spines  are  unknown. 

Affinities  and  differences. — In  its  general  outline  and  depressed 
upper  surface,  with  the  pedal  pores  in  nearly  a  single  me,  this 
little  Urchin  resembles  a  Diadema ;  from  that  group  however  it 
is  distinguished  by  the  rudimentary  condition  of  the  ambulacral 
tubercles,  and  the  absence  of  crenulations  from  the  summits  of 
the  mammillarv  eminences.  It  is  distinguished  from  P.  Bakeri 
by  having  small  primary  tubercles  set  more  closely  together,  and 
in  having  a  greater  number  in  each  row.  From  P.  aspera  it  is 
known  by  having  the  upper  surface  more  depressed,  the  pedal 
pores  separated  by  a  moniliform  line  of  granules,  and  in  the 
absence  of  secondaiy  tubercles.  It  has  a  strong  resemblance  at 
a  first  glance  to  Diadema  Moorei,  but  an  examination  with  the 
lens  at  once  discloses  the  points  of  difference,  which  are  these : — 
the  ambulacral  areas  in  Pedina  Etheridgii  have  imperforate  gra- 
nules on  their  upper  parts,  whilst  in  Diadema  Moorei  there  are 
perforated  tubercles;  the  moniliform  line  between  the  pedal 
pores  in  P.  Etheridffii  is  absent  in  X>.  Moorei;  the  mouth- 
opening  is  likewise  much  smaller  in  P.  EtheridgH  than  it  is  in 
D.  Moorei. 

Locality  and  siratigraphical  range. — P.  Etheridgii  has  been 
collected  from  the  marlstone  of  Bredon  Hill,  Gloucestershire. 
Mr.  Moore  found  it  in  the  Upper  Lias  of  Uminster,  and  we  have 
collected  several  specimens  from  the  Pea-grit  (Inferior  Oolit6) 
of  Grickle^  and  Leckhampton  Hills,  but  have  never  seen  a 
trace  of  this  species  in  any  of  the  upper  beds ;  it  seems  there- 
fore to  have  a  limited  vertical  range  between  the  marlstone  and 
the  basement-beds  of  the  Inferior  Oolite,  and  is  one  of  the  few 
species  which  lived  in  the  Liassic  and  Oolitic  seas. 

We  dedicate  this  species  to  our  friend  Mr.  Etheridge,  of  the 
Bristol  Museum,  who  has  kindly  assisted  us  in  comparing  our 
specimens  with  the  fine  series  of  Echinoderms  under  his  care, 
and  has  likewise  otherwise  aided  us  in  the  most  friendly  manner 
in  working  out  the  subjects  of  these  memoirs. 

Genus  Foltctphus,  Agassiz. 

Small  Urchins  having  a  subglobular  form ;  the  upper  surface 
of  the  test  is  covered  with  numerous  small  imperforate  tubercles 
of  a  very  uniform  size ;  the  base  and  bcsal  angle  are  frimished 
with  several  tubercles  of  a  size  disproportionately  large  when  com- 
pared with  those  of  the  upper  surface;  the  pedal  pores  are  dis- 
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posed  in  a  triple  oblique  series  of  pairs ;  the  mouth  is  large  and 
pentagonal ;  the  anal  plates  form  a  narrow  prominent  ring  at  the 
vertex^  and  the  interambulacral  areas  are  in  general  divided  by  a 
median  depression. 

Polycyphus  nodulosus,  Miinster. 

Syn.  Echinus  noduloms^  Gk)ldfu8Sy  Petrefact.  Gkr.  tab.  40.  fig.  16  ; 

Agassizy  Cat.  Syst.  p.  12. 
Arhacia  nodulosa,  Agass.  Prodrom. 
Polyeyphua  noduUmUy  Agass.  &  Desor's  Cat.  raisonni,  Ann.  Sden. 

Nat.  tome  vi.  p.  361. 

Test  hemispherical;  ambulacral  areas  a  little  more  prominent 
than  the  interambulacral  areas ;  ambulacra  with  from  four  to 
five  rows^  and  interambulacra  with  from  twelve  to  fourteen 
rows  of  small  tubercles  disposed  in  nearly  parallel  lines ;  bases 
of  the  ambulacra  with  twelve,  those  of  the  interambulacra 
with  sixteen  larger  tubercles. 
Height  /^ths  of  an  inch,  diameter  ^^ths  of  an  inch. 

This  pretty  little  Urchin  was  first  described  by  Prof.  Ooldfuss 
from  specimens  named  by  Count  Miinster  from  the  Oolites  of 
Baireuth ;  the  hemispherical  test  exhibits  a  disposition  to  assume 
a  subpentagonal  circumference  from  the  greater  prominence  of 
the  ambi:dacral  areas;  the  surface  of  the  test  is  divided  into 
fifteen  nearly  equal  lobes  by  the  ten  poriferous  avenues,  and  the 
five  defuressions  which  divide  the  interambulacra  down  their 
mesial  lines ;  these  lobular  divisions  are  more  defined  in  young 
and  small  specimens  than  in  large  and  old  ones ;  the  ambulacral 
areas  are  one  half  the  width  of  the  interambulacral,  and  have 
nine  Ihrge  tubercles  at  their  base,  and  four  or  five  rows  of  small 
tubercles  at  their  widest  part,  which  gradually  diminish  to  three, 
two  and  one  as  we  approach  the  apex  of  the  area ;  the  interam- 
bulacral areas  are  twice  the  width  of  the  ambulacral,  they  have 
about  twenty-four  large  tubercles  at  their  base,  and  about  twelve 
rows  of  small  tubercles  at  their  widest  part,  which  gradually 
diminish  by  the  disappearance  of  the  external  rows  to  ten,  eight, 
six,  four  and  two,  as  we  trace  the  rows  from  the  equator  to  the 
apex  of  the  areas ;  the  tubercle  on  the  sides  and  upper  surface 
of  the  test  are  nearly  of  a  uniform  size,  they  are  arranged  in 
rows,  the  tubercles  are  opposite  each  other  and  do  not  alternate 
as  in  some  other  genera.  The  interambulacral  areas  are  each  di- 
vided by  a  slightly  depressed  line  into  two  lobes ;  these  are  sepa- 
rated frt>m  the  ambulacral  areas  by  straight  narrow  poriferous 
avenues,  so  that  the  test  of  this  beautiful  Urchin  appears  to  con- 
sist of  fifteen  nearly  equal  lobes,  those  of  the  ambulacra  being 
the  most  prominent  and  best  defined,  in  consequence  of  the 


Digitized  by  VjOOQ IC 


fr&m  the  Lias  and  Oolites.  85 

depth  of  the  poriferous  avenues  being  greater  than  the  sulcus 
which  divides  the  interambulacra. 

The  mouth  is  large  and  decagonal^  and  lies  in  a  concave 
depression  in  the  base^  surrounded  by  the  larger  tubercles 
which  occupy  this  region  of  the  test.  The  ovarial  plates  are 
small,  and  form  a  rather  prominent  ring  around  the  anal  open- 
ing ;  the  eve-plates  are  small,  but  in  some  of  the  foreign  indivi- 
duals now  before  me  the  eye-holes  are  very  distinct. 

Affinities  and  differences. — This  Urchin  resembles  Arbacia 
Forbesii,  but  may  be  distinguished  from  that  species  by  having 
the  ambulacral  areas  proportionately  wider,  the  tubercles  larger 
and  opposite  to  each  other,  and  the  poriferous  avenues  having 
the  pedal  holes  in  triple  oblique  pairs;  it  belongs  moreover  to  a 
newer  rock  of  the  Oolitic  series. 

Locality  and  stratigraphical  range. — We  know  only  one  English 
specimen  of  this  species,  which  was  found  in  the  Combrash  by 
Mr.  Buy  near  Sutton  Benger,  Wilts;  on  the  continent  it  occurs 
in  the  Baireuthian  Jurakalke,  where  it  was  found  by  Count  Miin- 
ster.  It  has  been  collected  from  the  Great  OoUte  of  Langrune 
by  Prof.  Deslongchamps  and  M.  Tesson,  and  from  the  Galcaire  ^ 
polypiers  at  RanviUe  by  M.  Michelin.  We  beg  to  record  to  each 
of  these  gentlemen  our  best  thanks  for  the  beautiful  series  of 
type  specimens  of  this  Urchin  with  which  they  have  so  liberally 
supplied  us. 

History. — Figured  and  described  for  the  first  time  by  (xold- 
fuss.  We  are  not  aware  that  any  detailed  description  of  the  spe- 
cies has  been  given  before,  with  the  exception  of  the  very  brief  one 
contained  in  the  *  Petrefacta  Germanise.^ 

Polycypkus  DeshngchampsU,  Wright.     PL  II.  fig.  4,  a-^. 

Test  hemispherical,  circumference  circular;  ambulacral  areas 
with  two  rows  of  larger  and  two  rows  of  smaller  tubercles ; 
interambulacral  areas  with  two  rows  of  larger  and  several  rows 
of  smaller  tubercles ;  the  small  tubercles  in  both  areas  often 
degenerating  into  mere  granulations;  basal  tubercles  large 
and  prominent. 

Height  /^ths  of  an  inch,  transverse  diameter  ^^ths  of  an  inch. 

Description. — Amongst  the  many  beautiful  forms  of  Urchin 
structure,  this  pretty  little  species  will  bear  comparison  for  neat- 
ness and  symmetry  with  any  of  the  family  to  which  it  belongs. 
We  found  the  first  specimen  about  eighteen  months  ago,  and  since 
then  have  added  an  interesting  series  to  our  collection.  It  must 
be  a  rare  form,  as  only  two  or  three  specim^is  have  been  obtained 
besides  those  collected  by  ourselves.  The  ambulacral  areas  are 
one  half  the  width  of  the  interambulacral,  and  have  one  row  of 
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tubercles  on  each  side  of  the  margins  of  the  area,  between  these 
are  severaL  rows  of  small  granulations  arranged  without  much 
order  j  at  the  base  of  the  area  ten  larger  tubercles  are  disposed 
in  pairs,  the  tubercles  on  the  right  side  alternating  with  those 
on  the  left ;  the  interambulacral  areas  are  about  twice  the  width 
of  the  ambulacral ;  a  single  row  of  tubercles  occupies  the  centre 
of  each  of  the  two  columns  of  plates^  and  numerous  smaller 
tubercles  degenerating  into  mere  granules  cluster  around  the 
base  of  the  large  tubercles ;  a  second  row  of  tubercles  extends 
upwards  from  the  basal  angle  towards  the  equator,  where  it  ter- 
minates ',  the  basal  tubercles  consisting  of  about  six  pair  occupy 
all  the  base  of  the  area — they  are  about  the  same  size  as  those 
of  the  ambulacra,  but  are  arranged  somewhat  less  regularly. 
The  median  depression  in  the  centre  of  the  interambulacra  is 
very  well  marked  in  this  species,  so  that  the  test  has  the  appear- 
ance of  being  divided  into  fifteen  lobes.  The  anal  plates  form  a 
prominent  narrow  ring  around  the  oblong  anal  opening,  and  the 
eye-plates  are  closely  soldered  to  them ;  the  eye-holes  are  very 
distinct  in  most  of  our  specimens.  The  mouth-opening  is  of 
moderate  size,  and  is  slightly  decagonal ;  the  poriferous  avenues 
lie  in  considerable  depressions  of  the  test,  which  throws  the  am- 
bulacral areas  into  prominent  relief  from  the  interambulacra. 

Affinities  and  differences. — ^The  marginal  rows  of  tubercles  on 
the  ambulacra,  and  the  central  rows  of  tubercles  on  the  plate 
columns  of  the  interambulacral  areas  serve  to  distinguish  this 
species  from  P.  nodtUosus.  It  has  a  considerable  resemblance  to 
the  young  forms  of  Echinus  germinans,  but  the  regularity  of  the 
rows  of  tubercles  on  the  sides  and  upper  surface  of  the  test, 
and  the  size  and  arrangement  of  those  at  the  base  afford  good 
diagnostic  characters  by  which  it  may  be  easily  distinguished 
from  that  common  form ;  the  same  group  of  characters  serves  to 
distinguish  it  from  Arbacia  Forbesii. 

Locality  and  stratifft^aphical  range, — We  have  only  found  this 
species  in  the  Pea-grit  of  Grickley  Hill ;  all  the  other  specimens 
tnat  were  collected  by  Mr.  Oibbs  of  the  Geological  Survey,  were 
found  in  the  same  bed  of  this  locality. 

We  dedicate  this  fossil  to  Professor  Deslongehamps  of  Caen,  to 
whom  palaeontology  is  indebted  for  many  important  contribu- 
tions to  the  Oolitic  fauna  published  in  the  ^M^moires  de  la 
Soci^t^  Linn^nne  de  Normandie.^ 

Nucleolites  Woodwardii,  Wright,  1852.     PL  II.  fig.  5,  a-^. 

Test  subquadrate,  sides  tumid,  dorsal  surface  flatly  convex,  anal 
valley  deep,  narrow  and  spear-shaped,  extendung  from  ^  the 
apical  disc  to  the  posterior  border ;  ambulacral  areas  narrowly 
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lanceolate;  posterior  lobes  short  and  truncated;  base  flat; 
antero-interambulacra  and  postero-interambulacra  slightly 
swollen  at  their  base;  the  single  ambulacrum  scarcely  pro- 
duced; mouth-opening  pentagonal^  situated  anteriorly;  apical 
disc  small  and  nearly  central. 

Height  y^ths  of  an  inch^  antero-posterior  diameter  1  inch  and 
i^th^  transverse  diameter  1  inch  andy^ths;  the  larger  speci- 
mens are  so  much  deformed  by  pressure  that  their  proportional 
dimensions  cannot  be  accurately  given. 

Description. — Some  individuals  of  this  species  were  formerly 
considered  by  us  to  be  only  varieties  of  NucleoUtes  orbicularis, 
Fhil.^  but  a  better  knowledge  of  the  structure  of  this  Urchin^ 
derived  from  the  study  of  a  series  which  we  collected  last  summer 
and  have  carefully  compared  with  good  typical  examples  of  N.  or- 
bicularis, leaves  no  douot  about  the  distinctness  of  N,  Woodwardii 
from  that  Combrash  form.  The  test  is  thin  and  not  often  suffi- 
ciently well  preserved  for  determining  the  species;  the  one  which 
we  have  figured  is  a  small  but  a  very  perfect  specimen^  it  has  a 
subquadrate  outline  and  is  -j^th  of  an  inch  broader  than  it  is  in 
the  antero-posterior  diameter;  it  is  slightly  narrower  anteriorly 
than  posteriorly,  and  (which  is  more  apparent  when  it  rests  upon 
its  dorsal  surface)  the  posterior  margin  is  seen  to  be  broadly 
truncated;  the  sides  are  tumid,  sometimes  irregularly  so,  and 
the  test  is  higher  across  the  apices  of  the  postero-lateral  ambu- 
lacra than  at  any  other  point ;  the  tumidity  of  the  sides  produces 
a  greater  flatness  of  the  dorsal  surface  than  we  observe  in  any 
other  of  the  small  Nudeolites  of  the  Oolitic  rocks ;  the  ambu- 
lacral  areas  are  nearly  all  of  the  same  width,  they  have  a  narrow 
graceful  lanceolate  form,  from  the  mouth  to  about  midway 
between  the  margin  and  the  apical  disc,  they  are  nearly  of  equsd 
width;  at  this  point  the  pores  gradually  change  their  form,  and  are 
slightly  separated  apart  for  a  short  distance,  and  begin  again  to 
converge  as  they  approach  the  disc ;  the  internal  row  are  circular, 
the  external  in  the  form  of  oblique  slits,  the  widest  part  of  which 
is  outwards,  the  circles  are  formed  by  notches  in  the  upper  and 
under  sides  of  the  small  ambulacral  plates,  and  the  oblique  slits 
by  uncalcified  portions  of  the  margins  of  the  same  plates ;  from 
the  termination  of  the  petaloid  portion  of  the  ambulacral  areas 
to  the  mouth,  the  pores  are  small  and  set  wider  apart,  whilst 
the  diameter  of  the  areas  remains  about  the  same;  near  the 
mouth-opening  they  are  again  more  closely  crowded  together, 
and  terminate  in  arches  the  convexity  of  which  look  towards 
that  aperture ;  the  interambulacral  areas  are  of  unequal  width ; 
the  anterior  pair  are  the  narrowest,  the  posterior  pair  are  wider 
than  the  anterior,  and  the  single  interarabulacrum  is  the  widest ; 
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the  anal  valley  is  a  long  narrow  depression  extending  from  the 
apical  disc  to  the  margin,  it  has  perpendicular  sides  and  a  small 
anal  opening,  the  base  is  flat  ana  only  slightly  depressed  at  the 
mouth ;  the  anterior  and  posterior  pairs  of  interambulacra  are 
moderately  convex  in  this  region,  and  the  basal  portion  of 
the  single  interambulacrum  is  very  slightly  produced ;  the  mouth- 
opening  is  excentral,  nearer  the  anterior  margin,  it  has  a  pen- 
tagonal form  with  five  rudimentary  lobes.  The  surface  of  the 
test  is  covered  with  microscopic  tubercles  requiring  a  good  lens 
to  distinguish  them ;  these  bodies  are  only  a  little  larger  at  the 
base  of  the  tesl ;  the  apical  disc  is  small  and  nearly  central,  its 
elements  are  so  closely  soldered  together  that  its  general  form 
can  alone  be  distingtiished ;  the  eyeholes  are  situated  at  the 
apices  of  the  ambulacra,  and  the  ovarial  hdes  further  outwards 
and  between  them,  whilst  the  madreporiform  tubercle  occupies 
the  centre  of  the  disc ;  the  test  is  very  thin  and  often  deformed, 
its  upper  surface  having  sometimes  an  irregular  appearance. 
The  beauty  and  regularity  of  the  specimen  figured  forms  an  ex- 
ception to  all  the  others  we  possess  of  this  species. 

Affinities  and  differences, — Nucleolites  Woodwardii  most  nearly 
resembles  N.  orbicularis^  and  is  the  only  one  among  its  Oolitic 
congeners  for  which  it  could  be  mistaken.  The  foUowing  cha- 
racters are  diagnostic  of  N.  Woodwardii.  The  tumidity  of  the 
sides  and  flatness  of  the  dorsal  surface,  both  of  which  are  absent 
in  N.  orbicularis.  In  our  species  the  base  is  flat  and  the  inter- 
ambulacra are  slightly  produced,  whilst  in  N.  orbicularis  the  base 
is  concave  and  the  interambulacra  are  convex  and  prominent.  In 
N.  Woodwardii  the  anal  valley  is  narrow,  whilst  in  N.  orbicularis 
it  is  wide ;  the  general  outline  of  our  species  is  subquadrate,  that 
of  the  N,  orbictdaris  is  circular ;  the  petaloid  arrangement  of  the 
ambulacral  areas  extends  downwards  nearer  to  the  margin  in  N. 
orbicularis  than  in  N.  Woodwardii ;  the  narrowness  of  the  anal 
valley  in  our  species  establishes  an  affinity  between  it  and  Clypeus 
alius,  M'Coy ;  but  the  flatness  of  the  base  and  the  depression  of 
the  dorsal  surface  in  N.  Woodwardii,  ipake  a  wide  distinction  be- 
tween it  and  that  species,  which  has  a  hiffh  convex  dorsal  surface 
and  extremely  prominent  basal  interambiuacra,  with  a  greatly  pro- 
duced interambulacrum ;  it  difibrs  from  N.  Hugii  in  having  the 
anal  valley  extended  from  the  disc  to  the  posterior  margin,  whilst 
in  that  species  a  portion  of  the  test  intervenes  between  the  disc 
and  the  valley;  the  difference  between  N.  Woodwardii  and  N.  sew- 
tatus  and  Is.  clunicularis  is  so  great,  that  it  is  scarcely  possible 
that  N.  Woodwardii  can  be  mistaken  for  either  of  these  forms. 

Locality  and  stratigraphical  range. — We  have  collected  this 
Urchin  from  the  Great  Oolite  near  Cirencester  and  at  Salpertoa 
Tunnel,  Great  Western  Railway,  and  from  beds  of  the  same  age 
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near  Pewsdown^  Gloucestershire,  and  near  Burford,  Oxon;  it  has 
likewise  been  found  near  Minchinhampton :  as  far  as  we  know, 
it  appears  to  be  a  Great  Oolite  species. 

We  dedicate  this  species  to  our  friend  Mr.  S.  P.  Woodward,  of 
the  British  Museum,  to  whose  kindness  we  are  much  indebted  for 
the  privilege  of  comparing  our  specimens  with  the  magnificent 
series  of  Echinodermata  under  his  care,  and  which  he  has  ren- 
dered so  valuable  for  reference  by  a  systematic  classification  and 
a  correct  nomenclature. 

Nucleoliies  Michelini,  Wright.     PL  II.  fig.  6,  a-c. 

Test  circular  or  oblong,  discoidal  and  much  depressed,  posterior 
border  produced,  truncated  and  slightly  deflected  in  old  in- 
dividuals; ambulacral  areas  narrowly  lanceolate;  pedal  pores 
closely  set  together,  vertex  and  apical  disc  nearly  central; 
anterior  half  of  the  dorsal  surface  convex,  posterior  half  much 
declined  from  the  vertex  to  the  posterior  border;  anal  valley 
narrow  above,  diverging  below,  extending  from  the  apical  disc 
to  the  border;  base  flat,  slightly  concave;  mouth  excentnd, 
margin  with  five  small  lobes ;  postero-lateral  interambulacral 
areas  slightly  tumid  at  the  base. 

Height  -]%ths  of  an  inch,  antero-posterior  diameter  8  inches 
and  7^xfths,  transverse  diameter  2  inches  and  y%ths  of  an  inch. 

Description. — ^The  outline  of  this  Urchin  varies  in  diflferent 
individuals,  and  it  likewise  varied  at  different  periods  of  life  in 
the  same  individual ;  its  most  typical  form  is  oblong,  convex  an- 
teriorly, produced  and  truncated  posteriorly,  and  swollen  out  in 
the  region  of  the  postero-lateral  interambidacra ;  in  others  the 
circuinference  is  nearly  circular,  and  in  some  it  is  transversely 
oval ;  the  first  form  is  we  think  characteristic  of  adult  life,  as  the 
production  and  truncation  of  the  single  interambulacrum  were 
markedly  shown  in  the  only  two  large  specimens  of  this  rare 
species  which  we  have  seen ;  in  all  the  test  is  very  flat,  the  ante- 
rior half  is  gently  and  nearly  equally  convex,  the  posterior  half 
is  sloping  and  much  declined  in  the  direction  of  the  posterior 
border.  The  ambulacral  areas  are  narrow,  the  anterior  one  most 
so;  the  antero-lateral  and  postero-laterals  are  about  the  same 
width,  they  have  a  lanceolate  form,  and  are  composed  of  very 
narrow  plates ;  about  f\^ths  of  an  inch  above  the  margin,  the 
pores  slightly  diverge  from  each  other,  and  continue  apart  until 
they  approach  the  apical  disc ;  the  distance  between  the  rows  of 
pores  m  this  species  is  less  than  in  anv  other  Nucleolite  of  the 
same  size  we  know,  and  forms  one  of  the  characters  by  which  it 
is  distinguished  from  its  congeners ;  the  ambulacral  areas  are 
likewise  slightly  elevated  above  the  general  surface  of  the  test  in 
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all  the  specimens  we  have  examined ;  the  interambnlacral  areas 
are  of  unequal  widths  the  antero-lateral  pair  are  the  narrowest, 
they  are  however  about  nine  times  the  width  of  the  anterior 
single  ambulacral  area ;  the  postero-lateral  pair  are  Aths  of  an 
inch  wider  than  the  antero-laterals,  and  the  single  interam- 
bulacrum  is  about  the  same  width  as  the  latter.  The  anal  valley 
extends  from  the  apical  disc  to  the  posterior  border ;  it  is  very 
narrow^  with  deep  perpendicular  sides  above,  which  become  sbu- 
low  and  expanded  below ;  the  postero-lateral  interambulacra  are 
swollen  out  at  the  margin;  the  single  interambulacrum  is 
considerably  produced,  and  its  posterior  border  is  broadly  trun- 
cated and  slightly  deflected,  within  which  the  expanded  sides  of 
the  anal  valley  are  excavated.  The  base  is  nearly  flat,  the  eleva- 
tions are  due  to  the  prominence  of  the  postero-lateral  interam- 
bulacra, and  to  the  deflection  of  the  single  interambulacrum. 
The  mouth  is  excentral,  nearer  the  anterior  margin,  and  the  oral 
lobes  are  small ;  the  apical  disc  was  of  moderate  size,  judging 
from  the  space  it  occupied,  but  it  is  absent  in  all  our  specimens ; 
the  surface  of  the  test  was  covered  with  very  minute  tubercles, 
which  in  the  examples  before  us  are  nearly  all  effaced. 

Affinities  and  differences, — N.  Michetini  in  its  oblong  form, 
truncated  posterior  margin,  and  narrow  anal  valley  resembles 
N,  Solodurinus,  but  it  is  readily  distinguished  from  it  by  the 
form,  narrowness,  and  structure  of  the  ambulacral  areas;  in 
iV.  Solodurinus  they  are  expanded  and  petaloid,  and  in  N.  Miche- 
lint  they  are  narrow  and  lanceolate ;  the  pores  at  no  point  are 
at  any  great  distance  apart ;  the  anal  valley  in  both  species  ex- 
tends from  the  apical  disc  to  the  margin,  but  it  is  more  expanded 
below  and  deeper  above  in  N.  Michetini  than  in  N.  Sotodu^ 
rinus.  We  have  before  us  Clypeus  angust^porus^  Agass.,  from 
a  coarse  Oolitic  rock  (Bradfordien  7)  near  Metz,  collected  by 
M.  Terouem,  and  kindly  sent  us  by  M.  de  Loriere ;  from  this 
species  N,  Michetini  diners  in  many  particulars ;  in  the  French 
Urchin  the  apical  disc  is  excentral,  the  anal  valley  is  wide  above 
and  not  much  expanded  below,  the  ambulacral  areas  are  narrow, 
and  the  test  gradually  declines  from  the  vertex  to  the  anterior 
border,  which  forms  a  rather  acute  angle ;  the  base  is  undulated, 
and  the  mouth-opening  is  nearly  central ;  these  characters  clearly 
distinguish  our  Urchin  from  it.  N.  Michetini  differs  so  widely 
from  all  the  various  varieties  of  N.  sinuatus  with  which  we  are  ac- 
quainted, that  it  cannot  possibly  be  mistaken  for  either  of  them, 
if  any  care  be  taken  when  a  comparison  is  made  between  them. 

Locality  and  stratigraphical  range, — We  have  collected  this 
species  only  from  the  Freestone  beds  of  the  Inferior  Oolite  of 
Wallsquarry  and  Nailsworth ;  the  specimen  figured  was  cut  out 
of  the  centre  of  a  block  of  building  stone ;  the  oolitic  grains  are 
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imbedded  in  the  plates  of  the  test^  and  have  in  some  measure 
injured  the  surface. 

We  dedicate  this  species  to  M.  Michelin  of  Paris^  the  distin- 
guished author  of  the  '  Iconographie  Zoophytologique/  as  a 
tribute  of  gratitude  for  the  valuable  collection  of  Echinoderms 
he  liberally  and  generously  sent  us  from  his  unrivalled  cabinet, 
to  facilitate  our  studies  of  these  beautiful  forms  of  ancient  life. 

Nucleolites  scutatus,  Lamarck. 

Since  the  publication  of  our  memoir  on  the  Cassidulidjs  of 
the  Oolites  *,  we  have  received  from  Professor  Deslongchamps 
and  M.  Tesson  a  series  of  type  specimens  of  Nucleolites  scutatus 
from  the  Coral  Rag  of  TrouviUe,  Calvados,  which  we  have  com- 
pared with  Nucleolites  dhnidiatus,  Phillips,  described  in  that  me- 
moir; from  this  comparison  it  is  certain,  that  our  Wiltshire  and 
the  Yorkshire  Nucleolite,  figured  by  Professor  Phillips  as  N.  dimi- 
diatus,  is  the  true  N.  scutatus  of  Lamarck.  This  circumstance 
affords  another  example  of  the  great  importance  of  comparing 
all  our  British  Oolitic  fossils  with  those  collected  from  the 
Jurassic  strata  of  the  continent  of  Europe,  before  assigning  them 
a  position  in  our  catalogues  of  species. 

Ophioderma  Gaveyi,  Wright,  1852.  PL  III,  fig.  1  a-c. 
Diagnosis. — Disc  large,  upper  surface  not  exposed,  under  surface 
with  five  pairs  of  heaxtshaped  plates,  above  which  the  five  rays 
pass ;  the  median  scutal  plates  of  the  rays  form  a  ridge  in  the 
centre  of  each  pair  of  plates;  the  mouth-opening  is  sur- 
rounded with  five  pairs  of  very  prominent  toothlike  processes ; 
the  rays  are  slender  and  gently  tapering;  the  central  scutal 
plates  on  the  dorsal  and  ventral  surfaces  of  the  rays  are 
narrow,  those  on  the  ventral  surface  resemble  the  bodies  of 
small  vertebrae  deprived  of  their  neural  elements. 

Transverse  diameter  of  the  body-disc  1  inch  and  y%ths,  trans- 
verse diameter  of  the  rays  at  their  junction  with  the  disc  nearly 
i^^ths  of  an  inch. 

Description. — ^This  Sea-star  must  have  been  rather  abundant 
in  the  Liasic  sea;  we  have  seen  many  fine  specimens  of  it,  and 
numerous  fragments  of  others  in  the  locality  where  it  was  col- 
lected. The  body-disc  is  large  and  pentagonal,  it  is  composed 
underneath  of  ten  thin,  delicate  triangular  plates  arranged  in 
pairs,  each  pair  forming  a  heartshaped  shield,  having  an  elevated 
rugose  carina  down  its  centre,  formed  by  the  median  element 
of  the  ventral  scutal  plates  which  protrudes  between  each  of  the 
two  plates  forming  a  pair ;  the  five  shields  are  otherwise  smooth 
♦  ^Aanals  of  Natural  History,  vol.  ix. 
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on  their  under  snrfiftoe,  and  were  united  togeth^  in  the  living 
state  by  a  membrane^  but  in  the  specimen  before  us  they  are 
quite  separate  from  each  other ;  at  Uie  apex  of  each  of  the  ten 
triangular  plates  a  sharp  toothlike  process  projects  downwards^ 
which  together  form  an  imposing  dental  circle  around  the  mouth- 
opening.  The  rays  are  long^  slender^  and  gently  tapering ;  we 
have  not  been  able  to  measure  the  absolute  length  of  one^  as 
those  which  we  have  met  with  were  always  fractured ;  the  dorsal 
median  pieces  of  the  rays  are  hexagonal  and  elongated  trans- 
versely, the  ventral  median  pieces  are  elongated  in  the  direction 
of  the  length  of  the  ray^  and  resemble  the  bodies  of  small  ver- 
tebrGB  which  had  been  (deprived  of  their  neural  arches ;  the  mar- 
ginal plates  are  rounded  and  finely  imbricated^  their  outward 
free  border  is  toothed  with  five  or  six  pectinated  processes^  which 
in  the  living  state  supported  as  many  spines;  the  remains  of 
these  are  sometimes  seen  attached  to  their  supports;  the 
lateral  scutal  plates  clasp  the  rays  firmly  and  securely^  and  over- 
lap the  median  pieces  both  above  and  below. 

Affinities  and  differences. — This  elegant  Sea-star  somewhat 
resembles  in  its  general  contour  OpModerma  Milleri,  but  it  is 
distinguished  from  that  marlstone  species  by  having  a  propor- 
tionately larger  body-disc,  with  more  slender  and  more  tapering 
rays :  in  the  form  and  structure  of  the  scutal  elements  of  the 
rays  themselves  there  is  likewise  a  difference,  those  in  0,  Milleri 
are  of  a  more  elongated  and  regular  form,  whilst  in  O.  Gaveyi 
they  are  shorter,  more  ridgy  and  vertebrate-like ;  the  ten  trian- 
gular ventral  discal  plates  are  smaller  in  O.  Milleri  than  in  O. 
Gaveyi ;  they  want  likewise,  in  the  figures  given  by  Mr,  Charles- 
worth  in  the  London  Geological  Journal,  the  toothlike  spines  at 
their  apices  which  are  so  characteristic  of  our  Ophiura. 

Locality  and  stratigraphical  range, — This  Sea-star  was  col- 
lected by  Mr.  Gavey  from  the  upper  shales  of  the  Lower  Lias 
at  Mickleton  Tunnel  near  Chipping  Campden,  Gloucestershire, 
whilst  making  the  Oxford,  Worcester  and  Wolverhampton  RaQ- 
way;  and  we  have  found  some  fragments  of  a  Sea-star  much 
resembling  in  structure  this  species  in  a  Liasic  bed  of  the  same 
horizon  at  Hewlitt's  Hill  near  Cheltenham,  during  the  excavation 
of  the  new  reservoir  of  the  Water  Works  Company  of  that  town. 

We  dedicate  this  species  to  our  friend  Mr.  G.  E.  Gavey,  whose 
carefrd  and  minute  investigation  of  the  beds  exposed  in  the  sec- 
tion which  he  has  so  well  described*,  added  to  the  discovery  of 
new  forms  of  Badiata  and  Mollusca  in  the  same,  has  enriched 
our  knowledge  of  the  Liasic  fauna  of  Gloucestershire. 

*  Railway  Cuttings  at  Mickleton  Tunnel  and  Aston  Magna,  by  G.  £. 
Gavey,  Quart.  Joum.  Geol.  See.  February  7,  1863. 
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Ophioderma  Griesbaehii,  Wright.     PL  III.  fig.  2  a,  b. 

Diagnosis. — Body-disc  small^  upper  surface  not  exposed,  under 
surface  irregularly  subpentagonal,  formed  of  five  pairs  of  heart- 
shaped  plates ;  rays  long,  slender,  and  awl-shaped,  prolonged 
beneath  into  the  centre  of  the  body-disc ;  inferior  surface  with 
median  vertebrate-like  elements,  and  lateral  scutal  plates  in 
the  form  of  oblique  pyramidal  pieces,  which  clasp  the  sides  of 
the  rays  in  an  imbricated  manner^  and  support  at  their  ter- 
minal points  short  stout  spines ;  mouth  subpentagonal^  sur- 
rounded by  ten  blunt  spinous  processes,  formed  by  the  deve- 
lopment of  the  first  lateral  scutal  plates  of  the  rays,  where  they 
join  each  other  around  the  mouth. 

Diameter  of  the  body-disc  a^xjths  of  an  inch,  length  of  the  rays 
from  the  mouth-margin  to  their  apex  ^^ths  of  an  inch. 

Description. — This  beautiAil  Brittle-star  of  the  Oolitic  sea  was 
discovered  by  our  friend  the  Rev.  A.  W.  Griesbach,  of  WoUaston, 
and  we  owe  to  his  kindness  and  liberality  the  series  of  exquisite 
specimens  before  us,  by  which  we  have  been  enabled  to  complete 
the  description  of  this  new  fossil.  The  body-disc  is  small,  con- 
sisting of  five  pairs  of  heart-shaped  plates ;  the  union  between  the 
separate  elements  of  the  disc  was  veiy  intimate^  as  it  is  only  at 
one  or  two  points  that  a  suture  is  exhibited  ;'so  close  is  the  union^ 
that  in  other  specimens  the  body-disc  seems  to  be  formed  of  a 
single  circular  element ;  each  paur  of  plates  has  a  heart-shaped 
form,  and  the  ray  corresponding  thereto  stands  out  in  bold  relief 
from  the  under  surface  of  the  disc.  In  none  of  the  specimens 
found  is  the  upper  surface  of  the  disc  exposed,  and  we  know 
not  with  certainty  what  kind  of  ornamentation  adorned  its 
dorsal  surface ;  at  one  part,  however,  where  a  portion  of  one 
of  the  plates  is  weathered,  we  think  we  detected  with  our 
inch  object-glass  under  the  microscope,  a  series  of  smaU  imbri- 
cated scales  resting  on  the  rock  surface;  the  rays  are  long, 
slender,  and  gently  tapering ;  their  under  surface,  the  only  one 
exposed,  exhibits,  1st,  a  central  element  having  an  elongated 
form,  which  resembles  the  body  of  a  fish's  vertebra  in  miniature ; 
2nd,  lateral  elements  more  largely  developed,  consisting  of  tri- 
angular plates  of  a  pyramidal  form  slightly  twisted  round,  by 
which  arrangement  iht  apices  of  the  pytamids  are  made  to  clasp 
each  other,  and  thereby  produce  a  regular  imbricated  structure ; 
the  points  of  the  lateral  plates  support  small,  short,  stout  spines, 
which  are  only  seen  in  one  of  the  rays  of  the  three  specimens 
before  us.  Where  the  base  of  the  ray  crosses  the  under  surface 
of  the  body-disc  it  is  firmly  attachea  thereto,  and  as  they  ap- 
proach the  centre,  each  of  the  lateral  plates  of  the  rays  becomes 
greatly  developed,  and  form  by  their  union  five  channels,  which 
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extend  into  the  mouth ;  this  opening  is  in  the  centre  of  the  disc^ 
and  has  a  subpentagonal  form ;  it  is  of  a  moderate  size,  and  is 
surrounded  by  ten  stout  spines  formed  by  the  development  of 
the  first  lateral  plates,  which  are  much  expanded  and  terminate 
at  the  oral  border  in  short  stout  spinous  processes ;  the  lateral 
plates  from  the  adjoining  rays  are  here  united  together,  so  that 
two  spines  from  the  lateral  plates  of  different  rays  are  closely 
approximated,  and  the  five  rays  are  thereby  united  together 
round  the  mouth-opening  like  five  Gothic  arches,  so  that  the 
mouth  with  its  channels,  formed  by  these  arches,  resembles  a 
miniature  starfish  in  the  centre  of  the  disc ;  the  five  pairs  of 
spines  may  have  served  as  jaws. 

Affinities  and  differences. — Our  knowledge  of  fossil  Ophhtridie 
is  unfortunately  so  limited,  and  the  details  of  those  forms 
known  are  so  meagre,  that  there  is  much  difficulty  in  making 
a  comparison  between  the  extinct  genera  of  this  family.  In  our 
description  of  Opkioderma  Gaveyi  a  diagnosis  has  been  attempted 
between  it  and  O.  Milleri,  Phil.,  both  of  these  being  Liasic  spe- 
cies. The  other  forms  hitherto  published  are  those  figured  by 
Ooldfuss,  namely  the  Ophturaprisca,  Miinster,  from  the  Muschel- 
kalk  of  Baireuth;  the  Ophiura  loricata,  Gk>ldf.,  from  the  Muschel- 
kalk  of  Wiirtemberg ;  the  Ophiura  speciosa  and  O.  carmata, 
Miinster,  from  the  Lithographic  slates  of  Solenhofen ;  of  these 
Goldfiiss^s  figures  are  excellent,  and  leave  nothing  to  be  desired, 
as  that  able  natural-history  artist  Herr  Hohe,  whose  crayon  has 
added  such  lasting  value  to  the  '  Petrefacta  (Jermania,'  has  given 
accurate  details  of  structure  which  prevent  the  possibility  of  con- 
frision  regarding  the  identification  of  the  species  drawn  by  him. 

The  Ophiura  Egertoni,  Brod.*,  found  in  nodules  of  micaceous 
sandstone  at  the  base  of  the  Inferior  Oolite  near  Charmouth,  is 
so  entirely  distinct  from  our  fossil,  that  to  mistake  them  is  im- 
possible ;  between  O.  Griesbachii  and  O.  speciosa  and  O.  carinata, 
the  difference  is  likewise  very  great ;  O.  loricata  comes  nearer  to 
our  Brittle-star  than  either  of  the  others,  but  the  great  develop- 
ment of  the  lateral  plates  of  the  rays,  and  the  clasping  and  im- 
bricated character  of  the  same  in  O.  Griesbachii,  forms  a  struc- 
tural character  which  separates  it  widely  from  Groldfuss's  species. 
If  we  seek  further  for  resemblances  to  our  Brittle-star,  we  must 
look  for  them  more  amongst  the  beautiful  Ophiocoma  of  our 
seas  than  among  any  forms  we  are  acquainted  with  in  the  fossil 
state,  but  even  between  it  and  them  the  differences  are  many  and 
distinct. 

Locality  and  stratigraphical  range. — ^This  beautifrd  fossil  was 
collected  by  the  Rev.  A.  W.  Griesbach  from  the  Forest  marble  of 

*  QtoV  Trans.  2nd  series,  vol.  v.  pi.  12. 
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Oundle^  Northamptonshire^  where  it  is  rare.  We  have  dedicated 
this  species  to  that  gentleman^  to  whom  we  are  indebted  for 
much  valuable  information  relative  to  the  stratigraphical  distri- 
bution of  Echinoderms  in  his  county,  and  likewise  for  a  liberal 
contribution  of  materials  to  aid  us  in  the  completion  of  these 
memoirs. 

Pentaerinus  Goldfusm,  Wright.     PI.  III.  fig.  8. 

Diagnosis. — Calyx  composed  of  a  central  pentagonal  plate,  five 
small  heart-shaped  pieces,  and  five  large  triangular  basal  ele- 
ments; rays  thick,  strong  and  bifurcated;  total  number  of 
their  subdivisions  unknown ;  the  five  primary  rays  consist  of 
two  pieces,  the  basal  piece  is  flat,  and  has  a  slightly  elevated 
portion  about  the  centre  of  the  upper  surface,  the  brachial 
piece  is  strong  and  triangular,  its  base  resting  firmly  on  the 
former ;  the  sides  of  the  triangle  support  two  arms ;  the  ten 
secondary  rays  consist  of  from  ten  to  eleven  circular  pieces 
with  smooth  unequal  undulated  surfaces,  whereby  their  thick- 
ness is  rendered  very  unequal;  the  secondary  rays  support 
twenty  tertiary  rays,  which  have  the  same  general  character 
as  the  secondary  rays;  the  number  of  pieces  entering  into  the 
composition  of  each  is  unknown ;  from  the  fragmentary  state 
of  this  part  of  the  specimen  the  number  may  be  estimated  at 
from  fifteen  to  twenty  pieces.  The  column  near  the  calyx  is 
composed  of  thin,  deeply  divided  five-rayed  plates^  with  well- 
marked  transverse  articular  impressions  on  their  surfaces; 
every  fourth  plate  is  thicker,  broader,  and  more  prominent 
than  the  one  above  it  or  below  it ;  the  side  arms  are  numerous, 
and  composed  of  thin  circular  plates :  the  lower  part  of  the 
column  is  unknown. 

Description. — ^This  beautiful  Sea  Lily  is  remarkable  among  its 
Liasic  congeners  for  the  comparative  strength  and  thickness  of 
its  rays;  the  centrum  of  the  calyx  is  simply  a  thickened  and  en- 
larged columnar  joint  to  which  the  upper  part  of  the  column  is 
articulated ;  around  the  apices  of  the  rays  of  this  centrum  five 
small  heart-shaped  basal  pieces  are  inserted,  the  points  of  which 
are  directed  outwards ;  they  are  very  convex  externally,  project- 
ing from  the  surface  of  the  calyx,  and  have  the  appearance  of 
five  mammillary  eminences  disposed  around  the  union  of  the 
column  with  the  calyx. 

The  rays  are  short  and  robust ;  the  primanr  portion  consists 
of  two  pieces,  a  flat  basal  plate  and  a  triangular  brachial  plate ; 
the  basal  plate  has  a  slight  elevation  on  its  outer  and  upper 
articular  surface ;  the  brachial  plate  has  the  form  of  an  equi- 
lateral triangle,  it  is  very  convex  externally,  and  has  its  base  firmly 
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planted  on  the  flat  basal  plate,  and  its  sides  support  the  se- 
condary rays ;  these  are  ten  in  number,  and  consist  of  from  ten  to 
eleven  circular  plates,  each  differing  in  form  and  thickness  from 
the  other,  their  articular  surfaces  being  smooth  and  undulated 
in  different  directions,  the  elevations  of  the  one  plate  always 
corresponding  to  the  depressions  of  the  other  with  which  it  is 
articulated;  these  inequalities  are  well  seen  in  the  specimen 
before  us ;  from  the  various  angles  at  which  these  plates  lie  in 
relation  to  each  other,  the  ultimate  brachial  piece  of  each  of  the 
secondary  rays  has  a  triangular  form  externally,  the  sides  of 
which  support  the  tertiary  rays ;  these,  like  the  secondary  rays, 
consist  of  unequal-sized  plates  with  undulated  articular  surfaces, 
which  are  marked  with  fine' lines  that  radiate  from  the  centre  to 
the  circumference;  the  number  of  the  elements  in  these  ter- 
tiary rays  cannot  be  accurately  made  out  in  consequence  of  the 
imperfection  of  this  part  of  the  skeleton ;  judging  however  from 
the  remains  of  the  plates  in  a  part  of  the  slab  once  occupied  by 
a  tertiary  ray,  we  estimate  their  number  to  have  been  from  fifteen 
to  twenty.  The  inferior  surface  of  the  centre  of  the  calyx  ex- 
hibits a  depression  produced  by  the  convexity  of  the  brachial  ele- 
ments and  the  prominence  of  the  heart-shaped  basal  pieces ;  into 
this  depression  the  summit  of  the  column  closely  fits.  It  is 
unfortunate  that  so  small  a  portion  of  the  column  of  this 
Crinoid  is  preserved,  as  it  is  possible  that  the  lower  part  of  the 
stem  was  different  from  that  which  is  preserved ;  the  upper  part 
of  the  column  before  us  consists  of  thin  star-shaped  plates,  the 
rays  of  which  are  deeply  divided,  and  their  surfaces  are  sculptured 
with  well-marked  transverse  articular  processes ;  between  every 
third  plate  a  thicker  and  broader  plate  is  introduced ;  the  side- 
arms  appear  to  have  been  numerous  about  the  upper  part  of  the 
column ;  they  were  composed  of  thin  circular  plates  having  un- 
dulated surfaces  similar  to  those  observed  on  the  secondary  and 
tertiary  rays. 

AffmUi^  and  differencei. — Pentacrinus  Goldjusm  resembles  in 
some  points  P.  tuberculatus,  Mill. :  through  the  kindness  of 
Major  Austin  and  Mr.Etheridge  we  had  the  privilege  of  comparing 
our  fossil  with  Miller's  type  specimen  in  the  Bristol  Museum,  but 
the  imperfection  of  that  Crinoid  makes  a  rigorous  comparison 
impossible ;  one  point  of  difference  which  Miller  thought  specific 
of  P.  ttAerculatus  he  thus  describes :  '^  The  column  differs  in  its 
joints,  being  thinner,  and  their  having  been  covered  all  over  with 
a  more  conspicuous  muscular  coat,  which  shows  itself  in  nume- 
rous minute  tubercles  the  result  of  its  contraction  *  :"  this  cha- 
ract^  is  certainly  absent  in  our  fossil.     It  is  distinguished  from 

*  Miller's  Crinoideay  p.  66. 
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P.  briareus,  Mill.,  P.  subangukaiSf  Mill.,  and  P.  scalaris,  Gk)ldf., 
by  the  absence  of  lateral  branches  from  the  rays,  and  from  all 
others  of  its  Liasic  congeners  with  which  we  are  acquainted  in 
the  strength  and  thickness  of  the  rays  themselves. 

Locality  and  stratiffraphical  range. — This  remarkable  Sea  Lily 
was  discovered  by  Mr.  R.  E.  Gavey,  C.E.,  in  the  Lower  Lias  of 
Mickleton  Tunnel  near  Chipping  Campden,  Gloucestershire ;  it 
is  imbedded  in  shale  resting  on  a  hard  slab  of  limestone,  and  was 
associated  with  the  remains  of  other  Badiata. 

We  dedicate  this  fine  Liasic  Crinoid  to  the  memory  of  the  late 
Prof.  Goldfuss,  whose  great  work,  ^  Petrefacta  G^rmaniae,'  has  so 
much  increased  our  knowledge  of  the  Liasic  and  Oolitic  fauna. 


A  Tabular  View  of  the  Stratigraphical  Distribution  of  the  New  Species 
described  in  this  Memoir, 


Genera  uid  Specie*. 

Authority. 
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II 
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rjirlft'ria  T*U1wfirtflKii     -,-. 

Wright   ... 
Wright    ... 
Agassiz  ... 
Quenstedt 
Wright   ... 
Wright   ... 
Wright   ... 
Wright   ... 
Mtinster ... 
Wright   .« 
Wright   ... 
Wright   ... 
Lamarck... 
Wright   ... 
Wright   ... 
Wright  ... 
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••• 
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* 

... 
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* 

* 
* 
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... 

* 
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... 
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Hemicidftris  minor .. 

Acrosalenia  crinifera    

Diadema  DavidBoni     

Pedina  Bakeri 

Polycyphus  nodulosus    ... 

Deslongchampsii    ... 

Nudeolites  Woodwardii ... 

ODhiodeima  GJavevi 

Pentacrinufl  GoldfiiBsii    ... 
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EXPLANATION  OF  PLATES  L  IL  and  HL 
Plate  L 

Pig.  I.  Cidaris  Edwardsii :  a,  natural  size,  and  restored  to  its  globular 
form ;  b,  portion  of  an  ambulacral  area  mafirnified,  showing  the 
pedal  pores  and  tubercles ;  e,  primary  tubercle,  with  its  circle  of 
areal  mnules,  magnified ;  d,  one  of  the  jaws  and  its  tooth,  of  the 
naturu  size;  e,  secondary  spine,  natural  size  and  ma^iified; 
/,  primary  soines,  natural  size  and  magnified. 

Fig.  2.  Cidaris  Bouckardii :  a,  b,  natural  size ;  c,  primary  tuberde  and 
ambulacral  area,  magnified. 

Fig.  3.  Hemiddaris  minor :  a,  natural  size ;  b,  magnified  two  diameters; 
c,  primary  tubercle  and  ambulacral  area,  magnified. 

Pig.  4.  Pedma  Bcieri :  a,  natural  size ;  b,  magnified  one  and  a  half  dia* 
meter ;  c,  primary  tubercle  and  ambmacral  area,  magnified. 

Fig.  5.  Pedina  EtheridgU :  a,  natural  size ;  b,  upper  surfiEU^  and  ovarial 
plates,  magnified  two  diameters ;  c,  under  surfiEU^  and  mouth- 
opening,  magnified  two  diameters ;  d,  primary  tubercle  and  ambu- 
lacral area,  magnified. 

Plate  II. 

Pig.  1.  AcrosdUnia  crin\fera :  a,  natural  size;  b,  upper  surface,  magnified 
three  diameters ;  c,  under  surface,  magnified  three  diameters ; 
dy  primary  tubercle  and  lateral  granules,  magnified. 

Pig.  2.  Diadema  Davidsoni :  a,  under  surface  and  mouth-opemng,  natural 
size ;  b,  upper  surface  and  anal  opening,  natural  size ;  c,  side 
yiew,  showmg  the  tubercles  of  both  areas ;  d,  base  of  one  of  the 
ambulacral  areas,  showing  the  clustering  together  of  the  pedal 
pores  in  this  region ;  e,  primary  tubercle,  ambulacral  area,  and 
pedal  pores,  magnified. 

Pig.  3.  Lnadema  Moorei :  a,  natural  size ;  b,  upper  surface  and  oyarial  disc, 
magnified  two  diameters;  c,  under  surfiu^  and  mouth-opening, 
magnified  two  diameters ;  d,  primary  tubercle,  circle  of  granules, 
and  pedal  pores,  magnified. 

Pig.  4.  Polycyphus Veslongchampsii :  a,  natural  size;  b,  upper  surface  and 
oyanal  disc,  magnified  one  and  a  half  diameter ;  c,  outline  of  the 
mouth-opening ;  d,  genital  and  ocular  plates  of  the  oyarial  disc, 
magnified ;  e,  primary  tubercle,  areal  granules,  pedal  pores,  and 
ambulacral  area  enlai^ed. 

Pig.  5.  NucleoUtes  Woodwardit :  a,  upper  surface,  of  the  natural  size ; 
b,  side  yiew,  of  the  natural  size ;  c,  ambulacral  area  and  pedal 
pores,  magnified  two  and  a  half  diameters ;  d,  tubercles  and  areas, 
magnified ;  e,  mouth-opening  and  ambulacral  area,  magnified  one 
ana  a  half  diameter. 

Pig.  6.  NucleoUtes  MicheUni :  a,  upper  surface,  reduced  one-third  in  size ; 

b,  lateral  yiew,  reduced  one-third  in  size ;  c,  a  portion  of  the  am- 
bulacral area  and  pedal  pores,  natural  size. 

Plate  III. 

Pig.  1 .  Opkioderma  Oaveyi :  a,  disk,  with  portion  of  the  nyn,  natural  size ; 
0,  part  of  the  upper  side  of  a  ray,  enlarged  three  diameten; 

c,  under  side,  enlarged  three  diameten. 

Pig.  2.  Opkioderma  Griesbachii :  a,  natural  size ;  b,  disk  and  a  part  of  the 

rays,  enlarged  three  diameten. 
Pig.  3.  Pentacrinus  Qoldfussii :  natiual  size. 
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Upon  a  new  species  of  *' Alpheus''  discovered  upon  the  coast  of 
"  Herm  "  (Channel  Islands).     By  W.  V.  Guise,  Esq.,  F.G.S. 


Read  9th  May  1854. 


In  the  course  of  an  excursion  to  the  Channel  Islands,  under- 
taken last  summer  with  a  view  to  natural-history  pursuits,  I 
spent  three  days  in  the  little  islet  of  Herm,  which,  though  a 
mere  rock,  scarcely  three  miles  in  circumference,  is  equalled  by 
few  spots  of  similar  extent  within  the  area  of  the  British  seas,  in 
respect  of  the  rich  field  it  offers  for  the  researches  of  the  marine 
naturalist. 

The  Channel  Islands,  though  an  appanage  of  the  crown  of 
Great  Britain,  are,  geographically  speaking,  rather  a  part  of 
France  than  of  England ;  and  this  situation,  in  a  sort  of  debate- 
able  ground,  may  perhaps  in  some  degree  account  for  the  fact 
of  their  natural  history  having  been  to  a  certain  extent  over- 
looked by  the  naturalists  of  bom  countries ;  though  few  districts 
can  be  expected  to  yield  a  richer  harvest  to  the  scientific  inves- 
tigator, constituting  as  they  do  the  northern  Umit  to  many 
Mediterranean  forms,  which,  here  found  flourishing  in  full 
vigour,  and  showing  no  signs  of  decrepitude,  dwarfishness  or 
decay,  suddenly  disappear,  and  find  no  footing  upon  our  side  of 
the  Channel.  This  is  well  known  to  be  the  case  amongst  the 
testaceous  MoUusca ;  and  there  is  little  reason  to  doubt,  that 
researches  prosecuted  amongst  the  other  kingdoms  of  nature 
would  be  rewarded  by  the  discovery  of  many  novel  and  import- 
ant facts. 

Amongst  the  Crustacea,  to  which  I  propose  especially  to  direct 
your  attention,  it  is  only  necessary  to  refer  to  the  discovery  of 
the  singular  and  beautiful  "  PhyUosoma  samiense/*  figured  and 
described  by  Mr.  C.  F.  Lukis  in  the  8th  volume  of  '  Loudon's 
Magazine  of  Natural  History,'  which  example,  still  I  believe 
unique,  has  its  only  analogues  in  one  Mediterranean  species,  and 
in  a  few  others  confined  to  tropical  areas. 

I  propose  now  to  lay  before  you  another  Crustacean,  which  it 
has  been  my  good  fortune  to  obtain  in  a  tide-pool  at  low  water 
on  the  islet  of  Herm,  and  which,  from  its  immediate  recognition 
as  the  ''red  shrimp"  by  the  fisherman  who  accompanied  me,  I 
have  reason  to  believe  is  not  of  unfrequent  occurrence.  My  first 
idea  was,  that  I  had  obtained  '^Alpheus  ruber/'  itself  a  great 

VOL.  II.  E 


Digitized  by  VjOOQ IC 


50  Mr.  W.  V.  Guise  on  a  new  species  0/ Alpheos. 

prize^  being  a  Mediterranean  species  of  the  greatest  rarity  in  our 
seas ;  but  upon  comparing  it  carefully  with  the  descriptions  of 
Milne-Edwards  in  his  '  Histoire  Naturelle  des  Crustac^s/  I  be- 
came convinced  that  I  had  had  the  good  fortune  to  obtain  an 
entirely  new  species  of  Alpheus ;  and  Airther  investigations  have 
only  tended  to  confirm  me  in  that  opinion. 

The  genus  ''  Alpheus "  is  thus  characterized  by  Milne- 
Edwards  : — 

Carapace  prolonged  in  form  of  a  hood  or  vault  ov^  the  eyes. 

nostrum  small^  and  sometimes  wanting. 

Superior  antenna  small ;  first  articulation  short,  and  armed  with- 
out with  a  plate,  generally  spiniform ;  two  following  joints  cy- 
lindrical, having  two  terminal  threads,  of  which  the  superior 
is  thicker  and  shorter  than  the  inferior,  and  presenting  traces 
of  a  division  into  two  filaments  towards  the  end. 

Inferior  antenna  inserted  without  and  below  the  preceding. 

Lamellar  palp  of  moderate  size,  sometimes  small  and  pointed. 

Mandibles  provided  with  a  short,  broad,  palpiform  appendage. 

External  pedipalps  more  or  less  slender  and  elongated,  termina- 
tion broad  and  somewhat  foliaceous. 

T\vo  first  pairs  of  legs  ^dactyle,  the  first  pair  strong;  the  one 
much  larger  and  more  robust  than  the  other. 

Second  pair  weak  and  filiform,  having  the  wrist  multi-articulate. 

Tliree  last  pairs  of  legs  monodactyle  and  of  moderate  length. 

This  genus,  says  M.  Edwards,  appears  to  belong  properly  to 
the  seas  of  warm  climates.  Some  species  are  found  in  the 
Mediterranean  ;  but  the  greater  part  come  firom  the  seas  of  the 
Antilles  or  from  the  Indian  Ocean. 

The  genus  is  divided  into  those  which  have,  and  those  which' 
have  not,  a  spiniform  rostrum.  It  is  further  stibdivided  into  those 
having  a  spine  attached  externallv  to  the  basal  joint  of  the 
external  antenna,  and  those  not  so  furnished. 

The  example  now  before  us  will  be  found  to  belong  to  the 
second  subdivision  of  the  first  division,  t.  e.  to  those  provided 
with  a  pointed  beak,  and  not  having  an  external  spine  at  the 
base  of  the  external  antennae. 

Under  this  head  three  species  are  described  by  M.  Edwards  as 
inhabiting  the  European  seas,  viz. — 

Alpheus  ruber,  Alpheus  Edwardsii,  and  Alpheus  dentipes,  which 
are  characterized  as  follows  : — 

Alpheus  ruber.  "  Body  very  slender ;  larger  hand  provided  with 
four  longitudinal  carinse,  two  on  the  upper  edge,  two  on  the 
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external  foce ;  lower  margin  obtuse ;  moveable  finger  tnuch 
shorter  than  the  immoveable  one.  A  spine  upon  the  upper 
margin  of  both  arms  at  some  distance  from  the  termina- 
tion/' 

It  will  be  remarked  that  nothing  is  here  said  concerning  the 
character  of  the  anterior  portion  of  the  carapace ;  but  as  this 
species  is  said  to  be  "  tr^  voisine  de  la  pr&edente'^  {''  Alpheus 
brevirostris/^  a  new  Holland  species),  which  is  characterized  as 
having  the  border  of  the  supra-orbital  hood  rounded  and  without 
spines,  it  is  to  be  inferred  that  the  like  character  also  applies  to 
A.  ruber, 

Alpheus  Edwardsii.  '' Very  closely  allied  to  the  preceding.  Ante- 
rior borders  of  supra-orbital  vaults  armed  with  a  spine,  so  that 
the  front  presents  three  nearly  equal  teeth.  The  second  joint 
of  the  superior  antennae  about  half  as  long  again  as  the  first. 
Lamellar  appendage  of  the  external  antennee  dilated  a  little 
within  towards  the  end,  and  not  passing  the  footstalk  of  the 
superior  antennse.  Peidipalps  very  narrow  towards  the  end, 
and  extending  beyond  the  footstalk  of  the  sup^or  antennse. 
Anterior  legs  nearly  of  the  same  form  as  in  the  preceding 
species^  but  more  enlarged,  and  having  the  pincers  more 
irregular;  those  on  one  side  slender  and  lengthened.'' 

Alpheus  dentipes.  "  Closely  allied  to  the  preceding :  having  like- 
wise the  supra-orbital  vaalts  prolonged  into  points,  but 
having  the  two  anterior  legs  nearly  of  the  same  size;  the 
pincers  of  the  smaller  large  at  the  base,  but  becoming  ex- 
tremely narrow  towards  the  end;  having  the  third  articu- 
lation of  the  second,  third  and  fourth  pairs  of  less  armed 
with  a  pointed  tooth  externally,  at  one-third  the  length  of 
each." 

Upon  comparison  of  my  Channel  Island  individual  with  the 
three  species  described  above,  I  find  the  following  points  of 
agreement  and  difference  between  them. 

It  assimilates  with  A.  ruber  in  having  the  larger  hand  fur- 
nished with  longitudinal  carina  on  the  upper  and  the  outer 
surface; 

Differs,  in  not  having  the  moveable  finger  shorter  than  the 
immoveable  one ;  and  essentially  in  the  spinous  armature  to  the 
supra-orbital  hoods. 

It  assimilates  with  A.  Edwardsii  in  having  the  anterior  edge 
of  the  supra-orbital  hoods  armed  with  short  spines;  and  in 
having  the  second  joint  of  the  superior  antennae  half  as  long 
again  as  the  first ; 
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Differs,  inasmuch  as  the  lamellar  appendage  is  not  dilated 
towards  the  end ;  in  the  longitudinal  carinse  upon  the  upper  and 
outer  surface  of  the  larger  pincers;  in  the  proportions  and 
form  of  the  anterior  feet^  and  in  other  minor  particulars. 

Assimilates  with  A.  dentipes,  as  with  Edwardsii,  in  the  spinous 
terminations  to  the  supra-orbital  hoods ; 

Differs,  with  respect  to  the  comparative  proportion  between 
the  two  anterior  pairs  of  legs ;  and  inasmuch  as  the  three  hinder 
pairs  of  legs  are  not  armed  externally  with  a  pointed  tooth. 

Having  thus  shown  in  what  respects  the  Alpheus  from  Herm 
assimilates  with^  and  differs  from,  the  three  species  above  re- 
ferred to,  it  remains  to  describe  its  own  particular  character- 
istics, which  are  as  follows : — 

The  medial  line  of  the  carapace  prolonged  anteriorly  into  a 
short  beak :  supra-orbital  vaults,  each  furnished  at  the  extremity 
with  a  minute  spine:  anterior  legs  unequal;  the  larger  hand 
having  upon  the  upper  edge  two  carinse,  one  behind  the  other, 
each  terminating  anteriorly  in  a  small  tooth  projecting  forwards ; 
two  carinse  upon  the  outer  surface  of  the  claw,  the  lower  one 
having  a  short  tooth :  the  moveable  finaer  not  shorter  than  the 
immoveable  one,  flattened  laterally,  and  broad  at  the  point :  the 
immoveable  finger  triangular,  strong,  and  forming  a  kind  of 
socket  into  which  the  opposing  finger  fits  by  a  tubercle  at  its 
extremity :  lesser  pincer  having  a  toothed  keel  upon  its  upper 
edge,  equal  in  length  to  the  others,  but  thinner,  narrower,  and 
much  less  robust :  second  pair  of  legs  didactyle,  slender,  and 
having  the  wrist  many-jointed. 

Length  15  lines. 

Colour  deep  scarlet,  except  the  cheke,  which  are  mottled  with 
yellow. 

From  the  want  of  other  works  of  reference,  besides  those  of 
M.  Edwards  and  of  Professor  Bell,  I  have  it  not  in  my  power  to 
ascertain  whether  the  species  now  under  notice  has  been  distin- 
guished by  later  carcinologists ;  but  I  have  endeavoured,  I  think 
satisfactorily,  to  show  that  it  cannot  be  identified  with  either  of 
the  European  species  of  Alpheus  described  by  the  former  distin- 
guished naturalist.  As  regards  both  the  figure  and  description 
of  Alpheus  ruber  in  Bell's  '  British  Crustacea,'  they  having  been 
confessedly  taken  from  an  imperfect  individual,  found  in  the 
stomach  of  a  Cod-fish,  have  so  little  in  common  with  my  Channel 
Island  example,  that,  if  identical  with  it,  it  must  be  presumed 
that  aU  the  more  marked  points  of  agreement  between  them  had 
been  digested  away  in  the  interior  of  the  fish. 

In  the  8th  volume  of '  Loudon's  Magazine  of  Natural  History,' 
page  272,  is  however  a  notice  of  a  Crustacean  by  the  late  Mr. 
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Hailstone^  wliich  certainly  agrees  fisur  more  nearly  with  my  ex- 
ample than  do  either  of  those  to  which  I  have  already  referred ; 
so  nearly  indeed^  that  but  little  doubt  remains  upon  my  mind  of 
its  being  identically  the  same.  This  species^  which  Mr.  Hail- 
stone caUs  '^  mppoiyte  rvbra^^  and  of  which  a  figure  is  annexed, 
is  thus  described : —  , 

'^  Superior  antennae  with  two  setse,  the  upper  ones  fringed 
with  hair  and  excavated  below.  Inferior  antennse  nearly  the 
length  of  the  body.  Fedipalps  with  three  exserted  joints,  the 
last  bluntly  pointed,  and  twice  the  length  of  the  preceding  one, 
with  two  rows  of  fasciculi  of  hairs.  First  pair  of  legs  didactyle, 
very  large,  with  the  hands  much  compressed,  unequal,  the  right 
being  the  larger,  bristly ;  the  thigh  excavated  beneath,  and  its 
inner  marg^in  spinulose;  second  pair  didactyle,  very  long, 
slender ;  wrists  muiy-jointed ;  other  legs  terminated  by  a  single 
claw  and  spinulose  within;  the  last  pair  the  most  slender. 
Thorax  with  three  short  spines  anteriorly.  Tail  with  five  plates, 
the  middle  one  blunt  at  its  apex,  with  four  spines  arranged  in 
two  lines.  Colour  deep  scarlet,  except  above  tne  eyes,  volmh  are 
conceakd  under  the  shell,  and  above  them  it  is  transparent  and 
colourless.  The  tail  is  fringed  with  white  hairs,  and  the  legs  are 
mottled  with  yellow.'' 

Upon  this,  at  page  274  (same  volume),  is  a  note  by  Mr.  West- 
wooa,  in  which,  with  much  skill  and  critical  acumen,  he  traces 
Mr.  Hailstone's  individual  to  the  group  of  Alpheada,  and  refers 
it  to  Cryptophthalmus  ruber  of  Rafinesque,  which  M.  Edwards 
identifies  with  his  ''  Alpheus  ruber/*  Mr.  Westwood  afterwards, 
at  page  562,  proposed  to  elevate  it  into  the  type  of  a  new  genus 
by  the  name  of  '  Dienecia.* 

/Mr.  Hailstone's  description,  as  quoted  above,  might  almost 
stand  word  for  word  as  applicable  to  my  example,  with  which  it 
seems  to  tally  in  all  important  particulars,  excepting  as  regards 
size,  which,  in  the  case  of  Mr.  Hailstone's  Crustacean,  is  barely 
two-thirds  that  of  mine.  The  figures  too  attached  to  Mr.  Hail- 
stone's notice  would  serve  equaUy  well  to  illustrate  mine,  with 
the  exception  of  the  hairy  fringe  attached  to  the  setaceous  extre- 
mities of  the  superior  antennse. 

K  I  am  right  in  my  supposition  of  the  identity  of  my  Channel 
Island  Crustacean  with  the  three  individuals  described  by  Mr. 
Hailstone  as  brought  up  by  the  trawl-net  off  Hastings  in  1835, 
it  is  evident  that  the  half-digested  relics  procured  by  Mr.  Cocks 
at  Falmouth  are  not  the  first  examples  of  an  Alpheus  having 
been  recorded  as  an  inhabitant  of  the  British  seas.  .Indeed  it  is 
impossible  to  read  Mr.  Hailstone's  careful  and  minute  description 
without  feeling  convinced  that  a  true  Alphean  was  before  him 
when  he  made  his  drawing  and  description ;  and  I  may  be  par- 
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doned  for  expressing  my  surprise^  which  I  do  with  great  defer- 
ence to  the  high  attainments  of  Professor  Bell^  that  that  distin- 
guished naturalist^  in  adopting  the  '^  Crangon  bispinosuB ''  and 
'^  trispinosus  "  of  Mr.  Hailstone^  should  have  omitted  all  reference 
to  a  form  so  very  remarkable  and  so  carefully  detailed  as  Mr. 
Hailstone's  " Hippolyte  rubra" 

In  the  belief  that  my  Channel  Island  Crustacean  is  a  new  and 
undescribed  species,  I  propose  to  bestow  upon  it  the  name  of 
Alpheus  affinis ;  thereby  indicating  the  dose  relationship  which 
it  bears  to  the  three  other  European  species  already  refenred  to. 


Fig.  I.  Alpheus  affinis,  natural  size. 

2.  Enlarged  view  of  front  of  carapace,  showing  supra-orbital  vaults, 

insertion  of  antenns,  &c. 

3.  Front  of  carapace  still  Airtber  enlarged,  showing  beaked  rostrum 

and  spinous  armature  of  supra-orbital  vaults. 

4.  Enlarged  view  of  larger  pincer. 

5.  Enlarged  view  of  lesser  pincer. 

6.  Tail. 
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On  Fossil  Echmoderms  from  the  Island  of  Malta ;  with  Notes  on 
the  stratigraphical  distribution  of  the  Fossil  Organisms  in  the 
Maltese  beds.  By  Thomas  Wright,  M.D.  &c..  Professor  of 
the  Natural  Sciences  in  the  Cheltenham  Grammar  School. 


Read  14th  September  1854. 


A.  Notes  on  the  Maltese  beds,  with  the  species  they  contain. 

The  Island  of  Malta  is  entirely  composed  of  tertiary  rocks  of 
Miocene  age,  which  have  been  described  by  Capt.  Spratt,  R.N.*, 
and  surveyed  and  mapped  by  the  Earl  Ducief*  Through  his 
lordship^s  kindness^  we  have  been  enabled  to  study  a  complete 
suite  of  Maltese  rock  specimens,  together  with  an  extensive  col- 
lection of  the  fossils  obtained  from  them^  whilst  resident  in  the 
island ;  and  it  is  but  just  that  we  should  state^  at  the  outset  of 
these  remarks,  that  whatever  is  valuable  in  this  memoir  relating 
to  the  stratigraphical  distribution  of  the  Urchins  and  other 
fossils  in  these  beds,  is  entirely  due  to  the  Earl  Ducie,  who  has 
most  liberally  given  us  all  the  information  he  noted  on  the  spot, 
relative  to  the  range  and  distribution  of  the  species.  It  is  to 
be  distinctly  understood,  however,  that  neither  the  measurement 
of  the  beds,  nor  the  limitation  of  the  range  of  the  fossils  in 
them,  are  given  as  absolute  truths,  but  rather  as  the  nearest 
approximation  thereto  which  the  present  state  of  our  knowledge 
permits. 

The  Maltese  islands  comprise  Malta,  Gozo,  and  Gumino. 
Malta  is  seventeen  miles  in  length  by  seven  in  breadth ;  Gozo 
is  nine  in  length  by  five  in  breadth ;  and  Cumino  about  two 
in  length  by  one  in  breadth.  The  direction  of  their  long  axis 
is  S.E.  and  N.W.,  which,  with  the  channels,  is  about  twenty-nine 
miles  in  length.  All  the  rocks  are  sedimentary  and  marine,  having 
a  slight  inclination  from  N.E.  to  E.N.E. ;  their  direction  corre- 
sponds with  that  of  the  Apennines,  and  with  the  intermediate 

*  "  On  the  Geology  of  the  Maltese  Islands,"  with  Notes  on  the  Fossils 
by  Prof.  E.  Forbes.     Proceed,  of  the  Geol.  Soc.  London,  vol.  iv.  p.  226. 

t  The  Earl  Ducie  kindly  presented  a  copv  of  this  map  to  Mr.  Good- 
enough,  book-  and  map-seller,  Strado  Reale,  Malta,  by  whom  it  is  now 
being  published. 
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line  observed  in  Sicily  from  the  Val  di  Noto  to  Folizzi.  Nuine- 
rous  faults  traverse  the  N.W.  half  of  Malta  and  the  S.E.  of  Gozo, 
which  have  much  disturbed  the  beds^  caused  the  depressions  now 
forming  the  north  uid  south  channels  between  Cummo  and  Malta 
and  Cumino  and  Grozo,  and  left  the  islet  of  Gumino  an  isolated 
fragment  of  the  uppermost  beds^  which  attests  the  former  con- 
tinuity of  the  land^  before  these  islands  were  fractured  by  subter- 
ranean and  denuded  by  aqueous  agency.  '^  The  mineral  deposits/^ 
says  Capt.  Spratt^  '^composing  this  group,  have  a  thickness  of 
800  feet  visible  above  the  sea ;  they  lie  nearly  horizontal,  and  are 
conformable,  although  there  is  a  great  diversity  of  mineral  cha- 
racter and  condition  in  the  series.  None  of  the  deposits  are 
wholly  destitute  of  organic  remains ;  but,  on  the  contrary,  they 
generally  contain  them  in  tolerable  abundance,  and  in  a  good 
state  of  preservation.''  The  strata  may  be  divided  into  five  groups^ 
each  of  which  contains  fossils  that  are  special  to  it,  very  few  of 
the  species  being  common  to  the  whole  series.  These,  in  a 
descending  order,  are,  1st,  the  coralline  limestone ;  2nd,  the  yellow 
sand;  3rd,  the  clay;  4th,  the  calcareous  sandstone;  5th,  the 
hard  cherty  limestone. 

No.  1.  The  coralline  limestone j  consists  of  a  reddish-white 
calcareous  rock,  mostly  hard  and  compact,  and  sometimes 
changed  into  an  indurated  calcareous  sandstone.  It  attains  a 
thiclmess  of  100  feet,  but  has  been  much  denuded  in  several 
locaUties.  Some  isolated  portions  of  this  bed,  from  being 
slightly  variegated  in  colour,  were  formerly  used  for  certain 
durable  work,  under  the  name  of  Gk>20  marble. 

Fossils  of  No.  1. 

MOLLUSCA.  ECHINODBRMATA. 

Voluta,  east  of  a  large  species.  Cidaris  Miletensis,  Forbes, 

Haliotis,  ditto  of  a  n.  sp.  Echinus  Duciei,  WrigkL 

Troehos,  ditto.  Echinolampas  Deshayesii^  Desor. 
Spondylus  quin<)uecostata8«  Desk,      Clypeaster  crassicostatus,  var.  of  C. 
Ostrea  Boblayei,  Desk,  cUtus. 

Ostrea  Virleti,  Desk.  Brissus  latus,  Wright, 

Pecten  Pandora,  Desk,  imbricatus,  fVright, 

squamulosus.  Desk,  oblongns,  Forbes,  MSS. 

' Burdigalensis,  Desk.  Brissopsis  Duciei,  fVriaht. 

Area,  casts  of.  Schizaster  eurynotus,  Agassis, 

Cytherea,  ditto.  Pericosmus  ezcentricus,  Wright, 
Bryozoa.  g^ 

"*>"'*•  COBALLIA. 

Escharajnonilifera.  Stylastnea. 

Eschanna,  n.  sp. 

Crustacea. 
Carapaces  and    chelse  of    several 
species. 
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No.  2.  The  yeUow  sand,  is  sometimes  slightly  indurated,  and 
has  an  abundaiiee  of  greenish-black  grains  intermixed  with  it. 
In  some  places  it  abounds  with  Foraminifera.  Enormous  numbers 
of  Lenttculites  complanatus,  Defr.,  the  flat  side  of  the  shell  cor- 
responding with  the  bedding  of  the  rock,  occur  in  some  localities, 
as  in  the  cliffs  of  Ramala  Bay,  Grozo,  and  in  many  places  in 
Malta.  Intercalated  with  these  Nummulites  are  banks  of 
oysters,  the  teeth  and  vertebrse  of  fishes,  especiaDy  those  of  the 
great  shark,  Carcharodon  megahdon,  with  the  bones  of  Cetacea. 
The  greatest  number  of  Eclunoderms  are  likewise  found  in  this 
bed.     It  varies  in  thickness  from  10  to  40  feet. 

Fossils  of  No.  2. 

Mammalia,  determined  by  Ostrea  navicularis.  Desk, 

Prof.  Owen  (Forbes).  Pecten  erutatus,  Bnmn, 

Delphinus,  more  than  one  species.  squamulosus.  Desk. 

Manatus?  bones  apparently  of  this  BurdigiJensis  and  3  other  sp. 

genus.  kxA,  Isocanlia,  Venus,  and  TeUma, 
„  in  the  form  of  casts. 

Fishes,  dctermmed  by  Sir  Philip  Terebratula  ampi^a,  Broccln. 

G.  Egerton  (Forbes).  bipartita. 

Cerax  aduncus,  Agass,,  teeth  of.  Buyozoa 

Carcharodon  menlodon,  Agass,,  do.  ^  „  dbyozoa.  , 

Carcharias  productus,  Agass.,  do.  Cellepora  mammilUta. 

Oxyrhina  nphodon,  Agass,,  do.  Retepora. 

hastilis  ?  Agass,,  do.  Echinodermata. 

— -  Mantelli  ?  Agass.,  do.  Clypeaster  altus  et  w.  C.  tumtus, 
Hemipnstis  serra,  Agass.,  do.  Leske 

— -  paucidens,^^a«r.  marginatus,  Lamk. 

With  other  undetermmed  Squahdse.  foliiun,  Agass. 

MoLLUSCA.  Echinolampas  Bichardi,  Desnuwl. 

Nautilus^sp.,  midescribed.  C^^^S^"plSSmu8,  Agass. 

Scalana  retusa,  Broccht.  n^^/^iA^ViJ^^^  -ay«w. 

Voluta,  MitrTcypr^a,  Conus,2sp.,  ^™^  ^^^^"^^^^  *^^'*- 

Columbella,  Ohva,  Natica,  Turri-  Foraminifera. 

tella.  Turbo,  Pleurotoma,  Pynila,  Lenticulites  complanatus,  D^ance. 

Phorus,  Trochus; — casts  only  of 

these  genera.  Corallia. 

Ostrea  Yirleti,  Desk.  Caryophyllia.    Fungia. 

No.  8.  TTie  clay  bed,  has  a  dark  blue^  drab^  or  a  light  gray 
colour^  and  is  much  charged  with  iron.  In  it  are  found  crystals 
of  gypsum,  and  occasionally  nodules  of  sulphur.  It  vanes  in 
thicloiess  from  30  to  60  feet.  It  is  the  retentive  water-bearing 
stratmn  of  the  islands,  and  all  the  water  falling  upon  the  upper 
beds  percolates  through  them,  and  bursts  out  in  springs  along 
their  line  of  junction  with  the  day.  Casts  of  shells  and  frag- 
ments of  bones  are  very  abundant  in  it ;  but  Echinoderms  are 
comparatively  rare. 

f2 


Digitized  by  VjOOQIC 


58  Dr.  T.  Wright  on  Fossil  Echtnoderms 

Fossils  of  No.  3. 
Fishes.  Echinodermata. 

Teeth  of  Myliobatis,  Lamna,  Car-    Spatangus  Desmarestii,  Goltf, 
charias,  and  Euphyllia,  are  abun-    Pericosmus  latus,  Agass. 
dant. 

MOLLUSCA.  CORALLIA. 

Megaaiphonia  zic-zac?  (allied  to  the      '"^P* 

^naon-clay  species). 
Scalaria,  Pleurotoma,  Mitra,  Cassis, 

Rostellaria,    Conus,  3  or  4  sp., 

Pecten,  Ostrea,  Cardita,  Lucina. 

No.  4.  The  calcareous  sandstone. — "This  bed  covers  the 
greater  part  of  the  island  of  Malta.  From  it  nearly  all  the  build- 
ing stone  is  procured^  and  it  is  likewise  the  rock  m)m  which  the 
Maltese  vases  are  cut.  The  lower  beds  abound  in  Echinoderms. 
Scutella  and  Schizaster  are  not  unfrequent;  but  Hemiaster 
Scilla  is  the  most  abundant  species.  These  Urchins  are  often 
seen  standing  out  in  relief  on  the  beach^  the  sea  having  worn 
away  the  surrounding  rock.  They  are  very  serviceable  in  afford- 
ing a  foot-hold  on  the  rocks^  which  otherwise  would  be  danger- 
ous to  land  upon.^'  (Lord  Dude,)  This  bed  is  subdivided  by 
Capt.  Spratt  into  five  strata^  which  he  thus  describes : — 

"  D.  is  a  white  calcareous  sandstone,  lying  subjacent  to  the 
marl,  into  which  it  quickly  passes,  and  is  from  20  to  30  feet  in 
thickness. 

"  E.  is  a  bed  of  fine-grained  sandstone,  15  to  20  feet  thick, 
of  a  reddish-white,  and  sometimes  gray  colour.  These  contain 
several  species  of  Foraminifera. 

*'  F.  a  pale  yellow  calcareous  sandstone,  often  containing  flinty 
nodules,  from  30  to  50  feet  thick.  In  some  parts  it  is  thinly 
stratified,  and  separable  into  brittle  plates  of  sandstone;  but 
more  generally  it  assumes  a  closely  bound  and  unstratified  cha- 
racter, when  it  is  used  for  building;  but  it  is  very  liable  to 
exfoliate  on  exposure  to  the  weather. 

"  Q,  Chocolate-coloured  nodules,  irregular  in  figure  and  size, 
in  calcareous  sandstone,  with  which  are  mixed  casts  of  shells, 
Caryophyllia,  and  other  organisms ;  also  fishes^  teeth,  vertebrce, 
and  coprolites  are  very  abundant.  All  the  nodules  are  of 
organic  origin ;  it  is,  in  fact,  a  bone-bed  of  considerable  extent, 
for  it  preserves  a  very  uniform  character  throughout  the  islands ; 
but  in  Gozo  it  is  more  developed,  and  contains  more  remains ; 
especially  in  a  flat  ledge  just  above  the  sea-level,  under  the  diffs 
of  Fort  Chambray,  and  at  Marsa  il  Fomo,  on  the  north-east 
coast,  where  its  durability  has  checked  the  encroachment  of  the 
sea.     Its  thickness  is  estimated  at  from  2  to  8  feet. 

'^  H.  A  close-grained,  pale  yellow  sandstone,  incapable  of  being 


Digitized  by  VjOOQ IC 


from  the  Island  of  Malta.  59 

split  along  the  line  of  bedding.  It  is  extensively  quarried  for 
building  and  other  purposes^  being  easily  cut  with  the  knife  or 
saw.  Large  blocks  of  it  are  turned  into  pillars,  vases,  balus- 
trades, and  other  architectural  ornaments.  This  stone  is  exten- 
sively used  for  building  in  the  islands ;  and,  for  the  same  use, 
is  largely  exported  to  many  parts  along  the  shores  of  the  Medi- 
terranean.    It  attains  a  thickness  of  from  40  to  50  feet. 

"  The  stone  from  which  the  finely-carved  vases  are  cut,  comes 
from  the  lower  part  of  this  bed,  and  is  obtained  near  Naxiar. 
The  rock  in  this  locality  dries  whiter,  is  finer  grained,  and  more 
compact  than  in  general.^' — Spratt. 

"  It  is  impossible  to  distinguish  between  the  beds  D,  £,  F, 
in  the  above  grouping,  except  in  clifF-sections.*' — Earl  Dude. 

Fossils  of  No.  4. 
Rbptilia.  Cirbhipoda. 

Cbeloma»  sp.  Balanus  stellaris. 

Lepas,  sp. 
Fishes.  Crustacba. 

PycDodus,  numerous  teeth  of  this  Numerous  remains  of  this  class. 

g^rofiS.n""  ""  "*""         .     Ech:.odkkmxtx. 

Schizaster  Parkinsonii,  Defrance. 

MoLLuscA.  Desori,  Wright. 

Nautilus,  sp.  undescribed.  Spatangus  Hoffmanni,  Goldf. 

Scalaria  Duciei.  Scutella  subrotunda,  Leske. 

Gonus,  Cypraea,   Solarium,  Natica,  striatula,  Marcel  de  Serres. 

Phorus,  casts  only.  Brissopsis  crescenticus,  Wright. 

Pecten  latieosta.  Hemiaster  Grateloupi,  Desor. 

Burdigalenais.  Scillse,  Wright. 

Ludna.    Tellina.  Cotteaui,  Wright. 

No.  5.  The  hard  cherty  limestone,  "  is  a  yellowish-white 
cream-coloured  limestone,  having  sometimes  semi-crystalline 
strata  alternating  with'  an  oolitic  grit  or  sandstone,  apparently 
composed  of  minute  fragments  of  shells  and  corals.  It  attains 
a  considerable  thickness,  since  nearly  400  feet  of  it  in  perpen- 
dicular depth  is  visible  on  the  north-west  coast  of  Gozo.'^ 
{Spratt.)  "  This  bed  forms  a  high  and  rocky  coast-line  on  the 
south  end  of  Malta,  and  dipping  to  the  north  appears  about  the 
water-line  in  the  neighbourhood  of  Valetta  and  Sliema,  forming 
a  barrier  to  the  sea.  Probably  the  softer  superincumbent  beds 
have  in  course  of  time  been  worn  away,  till  the  appearance  of 
this  rock  arrested  any  further  encroachment.  A  Scutella  inva- 
riably marks  the  junction  of  this  bed  with  No.  4.'^  {Earl  Dude.) 
The  New  Bock  is  built  of  this  rock,  and  it  is  quarried  in  several 
places  for  building  purposes,  and  it  is  likewise  burned  for  lime. 
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Fo99%UofNo,  5. 

The  fossils  of  this  bed  are  imperfectly  known,  from  being 
obtained  with  much  difficulty.  Of  MoUusca,  casts  of  Solarium, 
Conus,  Phorus,  Naiica,  Cypraa,  Pecien,  Lucina,  and  of  the 
Cirrhipoda,  Balanus,  have  been  recognized  in  it.  Of  the  Echi- 
nodermata,  '^  ScuteUa  subrotunda,  Clypeasier,  sp.,  Brissus,  sp., 
identical  with  that  of  No.  2.  Such  is  also  the  case  with  the 
Pectens."  {Forbes.) 

We  cannot  conclude  our  brief  notice  of  these  Maltese  deposits 
without  alluding  to  a  similar  Urchin  bed  of  the  same  age  in 
the  island  of  Corsica.  Through  the  kindness  of  our  friend  M. 
Michelin,  the  eminent  soophytologist  of  Paris,  we  received 
some  time  since  a  number  of  Echinida  from  this  Corsican 
deposit,  which  we  have  carefully  compared  with  the  fine  suite 
of  Maltese  Echinoderms  now  before  us.  Many  of  the  species 
from  Corsica  and  Malta  are  identical,  although  some  from  both 
islands  are  special  to  each  region.  From  these  data  we  con- 
clude, that  the  deposits  containing  the  Echinoderms  described 
in  the  sequel  of  this  memoir  are  of  the  Miocene  period,  and  of 
the  same  age  as  the  tertiaries  of  the  south  of  France,  the  north 
of  Italy,  and  of  Doberg  bei  Biinde  in  Westphalia.  M.  Collomb, 
an  eminent  French  geologist,  lately  visited  the  Urchin  bed  near 
Bonifacio  in  Corsica,  and  has  given  an  account  thereof  in  a 
letter  addressed  to  Prof.  Constant  Provost ;  the  following  abstract 
relating  thereto  will  be  read  with  interest : — 

"  We  shall  quit  now,'*  says  M.  Collomb,  "  the  eruptive  rocks, 
and  transport  ourselves  to  the  south,  at  Bonifacio,  where  we 
have  remained  some  days,  to  go  uid  see  the  bed  of  fossil  Urchins. 
They  are  found  in  a  fragment  of  limestone  completely  enclosed 
in  the  granite.  Bonifacio  is  built  upon  a  high  escarpment  of 
this  limestone,  formed  of  horizontal  beds  having  a  coarse  struc- 
ture, full  of  the  fragments  of  shells,  the  species  of  which  were 
indeterminable.  This  escarpment  is  incessantly  beaten  and 
demolished  by  the  action  of  the  wind  and  the  sea.  Upon  all 
this  coast  the  beds  overhang,  and  are  worn  into  caverns  by  the 
inroads  of  the  sea. 

"  The  bed  of  Urchins  is  situated  at  some  leagues  to  the  north- 
east of  Bonifacio,  towards  the  roadstead  of  Santa-Manza,  at  the 
limit  of  the  granite.  The  escarpment  itself  is  here  granitic, 
and  the  Urchin  limestone  caps  the  granite.  The  bed  which 
contains  the  most  beautiful  specimens  is  only  accessible  by 
means  of  a  ladder,  and  their  extraction  is  difficult.*' 

The  Calcaire  k  Ounins  is  only  found  in  three  localities  in 
Corsica,   at  Bonifacio,  at  Aleria,   and  at  Saint-Florent,   and 
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always  in  gmall  detached  beds  of  inconsiderable  extent^  which 
do  not  extend  into  the  interior  of  the  island.  The  deposits  of 
Bonifacio  and  Saint-Florent  were  the  only  ones  visiteid  by  M. 
CoUomb*.  The  rock  is  a  light-coloured  limestone^  sometimes 
white  and  soft^  or  hard  and  cherty^  and  contains  an  abundance 
of  small  quartz  pebbles  derived  from  the  decomposed  granite. 

B.  Descr^tion  of  the  Fossil  Maltese  Echinoderms. 
Cidaris  Miletensis,  Forbes  MSS.,  n.  sp.     PL  IV.  fig.  1  a^. 

Test  oblately  spheroidal^  much  depressed  at  both  poles;  am- 
bulacral  areas  undulated,  depressed  in  the  centre,  with  an 
elevated  marginal  row  of  close-set  tubercles  on  each  side  of 
the  areas ;  poriferous  avenues  of  the  same  width  as  the  areas ; 
interambulacral  areas  rather  prominent,  with  two  rows  of 
primary  tubercles,  about  six  in  each  row ;  mammillary  emi- 
nences large,  each  with  a  circle  of  boundary  granules ;  spines 
nearly  the  diameter  of  the  test  in  length,  tapering  from  the 
base  to  the  apex ;  mouth-opening  very  large. 

Dimensions. — Height  -j^ths  of  an  inch ;  transverse  diameter 
lA^inch. 

Description. — ^This  is  a  very  rare  Urchin  in  the  Maltese  beds. 
It  has  an  oblately  spheroidal  figure,  and  is  much  depressed  at 
both  poles ;  the  ambulacral  areas,  with  the  poriferous  zones,  are 
gently  undulated ;  they  measure  together  Aths  of  an  inch  in 
width;  the  areal  band  is  depressed  in  the  middle,  and  its 
elevated  margins  are  covered  with  two  rows  of  large  equal-sized 
close-set  granules ;  iptemal  to  these  are  two  rows  of  much  smaller 
granules,  and  down  the  centre  is  a  depressed  furrow :  the  pori- 
ferous avenues  lie  likewise  in  depressions,  bounded  internally  by 
the  marginal  granules  of  the  ambulacral  areas,  and  extemaDy  by 
the  encircling  granules  of  the  primary  tubercles:  the  inter- 
ambulacral areas  are  3^  times  the  width  of  the  ambulacral ;  they 
form  rather  prominent  convex  portions  of  the  test,  with  from 
five  to  six  rows  of  primary  tubercles  in  each  of  the  two  rows  of 
these  areas :  the  areolas  are  large  and  prominent,  the  summits 
are  smooth  and  without  crenulations,  and  the  tubercles,  which 
are  proportionately  large,  and  with  a  very  smaU  perforation  in 
their  summit,  stand  well  out  from  the  body :  a  circle  of  larger 
granules  surrounds  the  base  of  the  mammillary  eminences; 
these  circlets  are  each  complete  in  the  two  superior  tubercles, 
but  one  series  is  common  to  two  tubercles  in  those  near  the 
mouth ;  the  boundary  in  all,  however,  is  defined,  as  none  of  the 

*  Bull,  de  la  Soc.  G^l.  de  France,  torn.  xi.  p.  67  et  seq.y  2  s^rie. 
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areolar  spaces  are  conflaent :  in  the  centre  of  the  interambolacral 
areas  is  a  depressed  space,  which  is  filled  with  small  close-set 
granules:  the  mouth-opening  is  very  large^  and  that  for  the 
apical  disc  is  so  likewise:  the  spines  taper  gently  from  the 
shoulder  to  their  apex;  they  are  round,  and  sculptured  with 
longitudinal  lines ;  their  absolute  length  is  not  determinable,  as 
neither  of  those  before  us  are  perfect ;  they  may  have  attained 
the  length  of  the  diameter  of  the  test. 

Affinities  and  differences, — We  know  so  few  true  Cidarites 
from  the  tertiary  rocks,  that  materials  for  comparison  fail  us. 
The  only  species  we  possess  is  the  C^Alabamensis,  Morton,  from 
the  tertiaries  of  the  U.  States,  which  has  nearly  straight  am- 
bulacra, ten  tubercles  in  each  row  in  the  interambulacra,  with 
wide  intertubercular  spaces  between  each  pair  of  rows.  The 
Maltese  Urchin  differs  essentiaDy  from  this  species,  and  may  be 
easily  distinguished  from  it  by  the  concave  ambulacral  areas,  and 
the  marginal  rows  of  tubercles  that  define  these  portions  of  the 
test.  It  is  somewhat  remarkable  that  we  should  have  discovered 
so  few  Cidarites  in  all  the  Urchin  beds  that  have  been  so  dili- 
gently explored  in  the  tertiary  beds  of  Europe. 

Locality  and  stratigraphical  range. — This  species  has  been 
found  only  in  bed  No.  1,  the  (}ozo  marble,  where  it  is  rare. 

Echinus  Duciei,  Wright.     PL  IV.  fig.  2  a-f. 

Test  circular,  much  depressed  :  ambulacral  areas  more  than  half 
the  width  of  the  interambulacral,  with  two  rows  of  marginal, 
nearly  equal-sized  tubercles  throughout,  and  two  other  rows 
withiu  these,  extending  from  the  border  to  the  mouth ;  one  of 
these  inuer  rows  ascends  a  short  way  above  the  border :  inter- 
ambulacral areas  with  eight  rows  of  tubercles  at  the  border, 
diminishing  to  two  rows  above  the  others,  disappearing  or 
becoming  ol  secondary  size ;  from  the  border  to  the  mouth, 
the  eight  rows  continue  of  uniform  size:  the  pores  are  in 
triple  oblique  pairs ;  between  each  pair  there  is  a  slight  ridge 
of  the  test,  which  gives  a  singular  zigzag  figure  to  the  pori- 
ferous avenues  :  mouth  large  and  decagonal,  base  fiat :  apical 
disc  of  moderate  size,  but  not  preserved. 

Dimensions. — Height  ^^ths  of  an  inch ;  transverse  diameter 
l^iinch. 

Description. — This  beautiAil  Urchin  has  been  thought  to  be 
identical  with  the  E.  Scilla,  Desmoul.,  and  the  one  figured  by 
Scilla  in  pi.  13. 'fig.  i,  pi.  25.  fig.  1,  and  pi.  26.  fig.  A,  B,  of 
his  work*;  but  the  number  of  tubercles  on  each  of  the  plates 

*  De  Corporibus  Marinis  Lapidescentibus. 
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in  our  specimen  differs  from  the  EcMnus  i  Measana  of  that 
author^  who  has  figured  only  one  large  tubercle  on  each  plate 
of  that  form.  From  E,  Scilla  it  is  certainly  distinct^  as  we 
know  of  no  Urchin  that  is  common  to  the  cretaceous  and 
tertiary  rocks.  The  test  is  circular^  much  depressed  on  the 
upper  surface  and  flat  below;  the  ambulacral  areas  are  almost 
Aths  of  an  inch  in  width  at  the  border,  where  we  count 
four  rows  of  tubercles ;  the  marginal  rows  are  very  uniform  in 
size  and  arrangement  from  the  mouth  to  the  disc ;  the  two  in- 
temal  rows  are  smaller,  and  continue  from  the  border  to  the 
mouth  ;  one  of  these  extends  a  short  distance  on  the  sides,  but 
on  the  upper  half  of  the  areas  there  are  only  the  two  marginal 
rows :  the  interambulacral  areas  are  j^ths  of  an  inch  in  width 
at  the  border ;  there  are  eight  rows  of  tubercles  at  this  point 
and  onwards  towards  the  base,  they  are  nearly  of  the  same  size ; 
but,  from  the  border  to  the  apicsJ  disc,  the  second  row,  from 
the  ambulacral  areas,  alone  possesses  the  size  the  tubercles  have 
at  the  border ;  the  tubercles  in  the  others  diminish  in  size,  and 
disappear  as  the  areas  become  narrower ;  above,  we  find  only 
two  marginal  tubercles  of  the  primary  size,  and  internal  to 
these,  a  few  of  secondary  magnitude  u*regularly  set :  all  the 
tubercles  are  raised  on  mammillary  eminences,  with  areolas 
around  their  bases,  and  numerous  large  granules  fill  up  all  the 
intervening  spaces,  so  that  the  surface  of  this  Echinus  has  a 
very  tuberculated  appearance.  The  poriferous  avenues  are  on  a 
level  with  the  test ;  the  pores  are  arranged  in  triple  oblique 
pairs ;  between  each  pair  there  is  a  slight  elevated  ridge ;  every 
two  ridges  of  each  triple  oblique  pair  of  holes  is  connected  by 
another  ridge,  which  runs  at  an  angle  of  45°  to  them ;  by  this 
arrangement  the  poriferous  avenues  exhibit  a  curious  zigzag 
character  through  these  little  elevations  of  the  test  in  the  line 
of  the  pedal  pores.  The  base  is  flattened,  the  ifiouth-opening 
is  large  and  decagonal,  and  the  jaws  and  teeth  are  narrow  and 
much  curved  inwards ;  the  apical  disc  is  absent  in  all  the  speci- 
mens we  have  examined ;  the  space  for  the  same  is,  however,  of 
moderate  size. 

Affinities  and  differences, — This  species  may  be  distinguished 
from  Echinus  Serresii,  Desmoul.,  from  the  Molasse  de  Provence, 
in  having  larger  tubercles,  with  less  granulation  at  their  base, 
and  the  absence  of  the  zigzag  ridges  between  the  pairs  of  pores : 
from  Echinus  dubius,  Agass.,  another  tertiary  species  from  the 
Molasse  of  Villeneuve  in  Provence,  it  is  distinguished  by  the 
more  uniform  size  of  its  tubercles,  the  depression  of  the  upper 
surface,  and  the  zigzag  ridges  of  the  poriferous  zones. 

Locality  and  stratigraphical  range, — It  was  collected  from  bed 
No.  1,  the  Gozo  marble,  Malta,  where  it  is  not  uncommon.    We 
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have  dedicated  this  species  to  the  Earl  Dude,  who  collected  the 
beautiful  specimens  we  have  figured. 

Family  GLYPEASTKiDiB. 

This  natural  family  includes  all  the  Urchins  which  have  a 
circular,  elliptical,  or  pentagonal  form,  with  a  thick  test^  the 
surface  of  which  is  closely  covered  with  small,  nearly  equal- 
sized  tubercles  sunken  in  the  plates,  and  surrounded  by  ring- 
like areolas ;  these  all  carry  short  hair-like  spines.  The  mouth 
is  large,  central  and  pentagonal,  and  is  armed  with  five  strong 
jaws  which  carry  the  same  number  of  teeth  :  the  anus  is  pos- 
terior, and  marginal  or  inframarginal :  the  interior  of  the  test 
is  sometimes  divided  by  pillar-like  processes  of  the  inner  layer 
of  the  plates.  The  dorsal  portions  of  the  ambulacral  areas  have 
a  petaloid  form,  circumscribed  by  large  poriferous  zones ;  the 
basal  portions  are  narrow,  rectilmeal,  or  branched.  The  five 
genital  plates  form  a  circle  around  the  madreporiform  body, 
and  between  these  are  wedged  the  five  ocular  plates.  This 
family  includes  the  genera  Clypeaster,  Lamk.,  Laganum,  Klein, 
Echinaracknius,  Van  Phels.,  Arachnoides,  Klein,  Scutella,  Lamk., 
Dendraster,  Agass.,  Lobophora,  Agass.,  Encope,  Agass.,  Rotula, 
SJein,  MeUita,  Klein,  i^una,  Agass.,  Moulinsia,  Agass.,  Scuiettina, 
Agass.,  Echinoq/amus,  Van  Phels.,  Fibtilaria,  Lamk.,  Lenita, 
Desor. 

Genus  Clypeaster  (Lamarck,  1816). 

Form  oval,  inclining  to  pentagonal,  rostrated  before,  truncated 
behind ;  upper  surface  more  or  less  inflated,  sometimes  campa- 
nulate,  conical  or  subconical ;  inferior  surface  flat,  always  concave 
around  the  mouth,  with  five  straight  simple  ambulacral  furrows 
proceeding  from  the  angles  of  the  mouth  to  the  border;  the 
dorsal  portion  of  the  ambulacral  largely  petaloid,  greatly  exceed- 
ing the  interambulacra  in  size,  and  forming  elegant  leaf-like 
expansions,  in  general  convex,  arched,  and  prominent ;  bounded 
on  each  side  by  large  poriferous  zones,  the  pores  of  which  are 
wide  apart  ana  united  by  transverse  sulci ;  the  apical  disc  formed 
of  five  genital  plates  at  the  summits  of  the  interambulacra,  with 
five  ocular  plates  alternating  with  them ;  in  the  centre  of  this 
circle  is  the  spongy  madreporiform  body,  of  a  pentagonal  figure : 
tubercles  uniform  in  size  and  very  numerous,  equally  distributed 
over  the  test;  summits  perforated,  and  surrounded  by  very 
deep  areolas ;  mouth  symmetrical,  central,  pentagonal,  lodged  in 
a  concave  depression  in  the  middle  of  the  base ;  auricles  composed 
of  ten  distinct  auricular  processes  set  in  pairs :  the  jaws  form 
a  pentagonal  pyramid,  composed  of  ten  separate  pieces,  trun- 
cated at  the  summit,  which  is  bordered  by  a  subeircular  band ; 
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teeth  five^  large,  and  bent :  anus  small,  round,  and  inframar- 
ginal :  interior  of  the  test  with  a  number  of  pillar-like  processes 
towards  the  border.  All  the  species  of  this  genus  live  in  the 
seas  of  warm  latitudes,  or  are  found  fossil  in  the  tertiary  rocks 
only.     We  have  six  living  and  twelve  fossil  species. 

Clypeaster  alius,  Leske,  sp. 

Syn.  Echinus  i  Melita,  Sdlla,  Corp.  Mar.  pi.  9.  fies.  1>  2. 
Echinanthus  alius,  Leske,  Klein,  Echinoderm.  apua  Leske,  No.  48. 

p.  189.  pi.  53.  fig.  4. 
Echinus  alius,  Gmelin,  Linn^  by  Turton,  vol.  iv.  p.  149. 
Clypeaster  alius,  Lamarck,  Hist.  Nat.  des  Animaux  sans  Vert^bres, 

2nd  ed.  torn.  iii.  p.  290  ;  Deslongchamps,  Encycl.  t.  ii.  p.  199  ; 

Defrance,  Diet.  Sc.  Nat.  t.  ix.  p.  449  ;  Blainville,  Man.  d' Actio. 

p.  216 ;    Desmoulins,  Echinides,  no.  7.  p.  216 ;  Agassiz  and 

Desor,  Cat.  rais.,  Ann.  Sc.  Nat.  torn.  vii.  p.  130 ;  Sismonda, 

£ch.  Foss.  Nizza,  p.  46  ;  Ech.  Foss.  Piem.  p.  40 ;  Grateloup, 

Mem.  Foss.  Oursins  de  Dax,  p.  4 1 . 

Test  oblong ;  anterior  border  convex ;  lateral  borders  undulated ; 
posterior  border  squarely  truncated ;  marginal  fold  more  or 
less  thickened ;  dorsal  surface  elevated  into  a  dome  shape ; 
vertex  nearly  central ;  ambulacral  areas  largely  petaloid,  their 
base  extending  nearly  to  the  margin  :  base  flat ;  mouth  large 
and  pentagonal,  with  a  deep  sulcus  extending  from  the  angles 
to  the  border,  and  corresponding  to  the  middle  suture  of  the 
ambulacral  areas:  anus  small,  round,  and  submarginal: 
granulations  larger  and  more  prominent  at  the  base  than  on 
the  dorsal  surface. 

Descr^iion, — This  beautiful  Clypeaster  has  been  so  long  known, 
that  it  seems  unnecessary  to  give  any  lengthy  details  of  its  struc- 
ture ;  although  it  may  be  remarked,  however,  that  we  are  not 
aware  that  a  detailed  description  of  the  species  exists.  It  was 
first  introduced  to  notice  through  the  figure  of  Scilla,  and  the 
specimens  before  us  belong  to  the  same  type  as  that  given  in  his 
work.  Many  of  the  Maltese  varieties  of  this  species,  however, 
are  remarkable  for  their  deviation  from  this  typical  form ;  the 
dorsal  surface  in  them  rises  into  a  campanulate  shape,  and 
the  circumference  becomes  almost  round.  These  varieties  con- 
stitute the  Clypeaster  turritus,  Agass.,  from  the  Miocene  of 
Dax,  and  the  Clypeaster  Agassizii,  Sismonda,  from  beds  of  the 
same  age  near  Nice.  We  have  before  us  a  similar  conical 
variety  from  Malta,  belonging  to  the  Museum  of  the  Bristol 
Institution ;  and  others,  collected  by  the  Marchioness  of  Hast- 
ings, are  in  the  Jermjm  Street  Museum. 

All  the  specimens  in  Earl  Ducie^s  cabinet,  with  one  exception. 
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belong  to  what  we  regard  as  the  typical  form.  This  remark- 
able exceptional  specimen  agrees  with  the  brief  notice  of  C 
Tauricus*,  Desor: — "  Tres  grande  espece,  allong^^  pentagonale, 
k  bord  fortement  renfl^.  Zones  poriferes  trfes  large  k  leur  ex- 
tremity. Tert.  du  Taurus,  ile  de  Crete."  If  we  are  correct  in 
referring  all  these  varieties  to  C.  alius,  it  follows  that  this  species 
has  a  wide  range  of  deviation  from  what  we  take  to  be  its  typical 
form ;  but  these  limits  of  variation  are  probably  not  greater  in 
this  than  in  some  other  species  of  Urchins.  The  following 
table  shows  the  relative  dimensions  of  three  forms, — the  typical, 
the  conical,  and  the  flattened  and  tumid  varieties : — 


Forms. 

Ung^th. 

Breadth. 

Height. 

TvDe  SDecimen 

5  inches. 
6A    „ 

4^  inches. 

2i  inches. 
2t%    .. 

Conical,  var.  a 

Tumid,  var.  b 

The  ambulacral  areas  are  largely  petaloid,  nearly  equal  in 
length  and  width;  they  are  rounded,  widely  open  below, 
and  extend  over  four-fifths  of  the  dorsal  surface  in  the  type 
form,  over  nearly  three-fourths  in  the  conical  form,  and  over 
almost  four-fifths  in  the  tumid  varieties ;  in  all,  the  areas  form 

Erominent  convex  elevations  of  the  test,  which  are  bounded 
y  wide  poriferous  avenues,  composed  of  two  series  of  simple 
pores  united  by  oblique  grooves ;  the  internal  series  of  pores  are 
round,  the  external  series  are  elongated  transversely  in  the 
direction  of  the  grooves ;  the  pores  at  the  end  of  the  avenues 
are  much  more  so  than  those  of  the  summit ;  the  apical  disc 
is  small,  and  occupies  the  centre  of  the  dorsal  surface,  lying  in 
a  slight  depression  formed  by  the  bending-in  of  the  summits  of 
the  areas ;  those  of  the  single  area,  and  the  antero-lateral  and 
postero-lateral  areas  of  the  left  side,  being  rather  more  pro- 
minent than  those  of  the  right  side  of  the  test.  The  madre- 
poriform  body  occupies  the  whole  surface  of  the  disc,  the  ocular 
and  genital  plates  being  quite  indistinguishable  from  the  general 
structure  of  the  test ;  the  five  genital  pores  pass  obliquely  into 
the  interior,  at  a  short  distance  from  the  disc. 

The  base  is  flat,  and  the  mouth  lies  in  a  very  deep  depression 
in  the  centre  of  the  under  surface ;  the  opening  is  pentagonal, 
its  wide  walls  being  formed  by  the  incurving  of  the  basal  por- 
tions of  the  areas ;  from  each  of  the  angles  of  the  pentagonal 
opening,  a  deep  furrow  passes  outwards  towards  the  margin  of 
the  test,  and  becomes  continuous  with  the  median  suture  of  the 

*  Cat.  raisonn^  des  Echinides,  Ann.  Sc.  Nat.  torn.  vii.  p.  131 . 
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ambulacra!  areas.  The  jaws  are  absent  in  all  the  specimens  we 
have  examined.  The  anus  is  a  small  round  aperture,  situated 
near  the  posterior  margin  of  the  base  of  the  test;  in  some 
specimens  it  is  elongated  in  the  transverse  diameter,  and 
measures  about  /^ths  of  an  inch  across.  The  tubercles  are 
nearly  of  the  same  size  on  the  upper  surface,  and  their  summits 
are  level  with  the  test,  so  that  the  areolas  which  surround  them 
are  excavated  out  of  the  superficial  layer  of  the  calcareous  plates. 
The  intertubercular  surface  is  ornamented  with  a  microscopic 
granulation,  disposed  in  circles  around  the  areolas  of  the  tu- 
bercles, and  filling  up  all  the  intervening  spaces.  The  tubercles 
at  the  base  are  larger  and  more  closely  set  together  than  those 
on  the  dorsal  surface ;  a  row  of  five  or  six  tubercles  is  seen  on 
each  of  the  interfissural  bands  of  the  poriferous  avenues. 

Affinities  and  differences. — C.  altus  has  many  traits  in  common 
with  C.  rosaceus.  In  the  general  outline,  in  the  size,  form  and 
extent  of  the  ambulacral  areas,  there  is  much  resemblance ;  but 
the  campanulate  form  of  the  dorsal  surface^  the  smallness  of  the 
apical  disc,  and  the  trunc^ture  of  the  posterior  border  constitute 
dijOferences  which  may  be  traced  through  all  the  varieties 
C.  altus  assumes.  The  thickness  of  the  marginal  fold^  and  the 
great  development  of  the  ambulacral  flower,  when  compared 
with  the  thinness  of  the  border  and  the  limited  extent  of  the 
ambulacra,  distinguish  at  a  glance  C.  altus  from  C.  Tarbellianus, 
C  marginatusy  and  C  scutellatus.  The  dome-shaped  upper 
surface  of  C.  umbrella,  with  its  flattened  ambulacral  areas  and 
convex  prominent  interambulacral  spaces,  its  star-like  apical 
disc  and  small  mouth-opening,  widely  distinguish  this  species 
from  C.  altus.  The  affinity,  however,  is  very  near  between 
C.  altus  and  C  crassicostatus,  the  principal  difference  consisting 
in  the  more  prominent  rib-Uke  prominence  of  the  ambulacral 
areas. 

Stratigraphical  position. — This  is  the  most  abundant  of  all 
the  Maltese  Urchins.  It  is  collected  from  bed  No.  2,  the 
yellow  sand,  associated  with  C.  Tarbellianus,  Echinolampas 
Richixrdi,  and  the  other  Echinoderms  enumerated  in  the  palseon- 
tological  risumi  given  in  the  introduction  to  this  memoir.  The 
test  is  very  well  preserved  in  most  specimens.  Those  from  the 
sand  with  black  particles  are  in  the  finest  preservation.  In  this 
stratum  the  Urchins  are  accompanied  with  Terebratula  ampulla, 
Pecten  squamuhsus,  P.Burdiffalensis,  Ostrea  Vvrleti,0,  navicularis, 
and  masses  of  Lenticulites  complanatus,  with  CeUepora  mammil^ 
lata,  Escharina  monilifera,  and  other  Bryozoa. 

It  has  been  collected  from  the  Miocene  beds  of  Port-de-Bouc, 
Saint-Miniato,  Tuscany;  Nice,  Turin,  lie  de  Crete,  He  de 
Capr^;  Bonifacio,  Corsica;  Oran.     The  Maltese  specimens  are 
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contamed  in  the  British  Museum^  Gteolc^cal  Museum^  Jermyn 
Street^  and  Bristol  Muaeum ;  that  from  die  He  de  Capr^  is  in 
our  cabinet. 

History.— First  figured  by  Scilla,  in  1670.  The  list  of 
synonyms  prefixed  to  this  article  exhibits  the  various  epochs  in 
its  history.  In  none  of  the  works  we  have  consulted  is  any 
detailed  description  of  the  species  given. 

dypeaster  marginaius,  Lam. 

Syn.  Scilla,  Corp.  Mar.  tab.  1 1 .  fig.  inferior. 

Clypeaster  marginatus^  Lam.  An.  sans  Vert.  torn.  iii.  p.  290,  2nd 
ed. ;  Deslongchamps,  Encyd.  Method,  t.  ii.  p.  200  ;  Defiance, 
Diet.  Sc.  Nat.  t.  ix.  p.  450 ;  Blainville,  Man.  Act.  p.  216  ; 
Grateloup,  Foss.  Ours.  p.40;  Aeassiz  and  Desor,  Cat.  raisonn^ 
t.  vii.  p.  131  ;  Desmoulms,  Etudes  des  Echinides,  no.  12.  p.  218. 

Test  large,  depressed,  subpentagonal ;  margin  thin,  broad,  and 
expanded ;  outline  of  the  border  undulated ;  ambulacral  areas 
short,  oval,  and  convex,  rising  abruptly  from  the  thin  border, 
and  forming  a  dome-shaped  elevation  in  the  centre  of  the 
dorsal  surface;  base  flat;  mouth-opening  small  and  penta- 
gonal, with  five  simple  sulci  extending  from  the  angles 
thereof  to  the  margin ;  anus  small,  round,  and  submarginal. 

Dimensions. — Antero-posterior  diameter  6^^  inches,  breadth 
6^^  inches,  height  at  the  centre  1-^  inch,  thickness  of  the 
margin  about  ^th  of  an  inch. 

Description. — ^This  magnificent  Urchin  was  figured  by  Scilla. 
The  specimens  Wore  us  agree  very  well  witi^  his  drawing, 
although  the  foreshortening  of  the  dorsal  surface  does  not  give  a 
sufficient  elevation  to  the  ambulacral  dome.  The  expansion  of 
the  margin,  and  thinness  thereof,  make  a  marked  distinction 
between^this  and  other  cognate  forms.  The  figures  given  by 
Gratdoup  of  his  C.  TarbeUianus  so  exactly  resemble  the  large 
specimen  before  us,  belonging  to  the  Bristol  Museum,  that  we 
no  longer  doubt  that  species  being  a  variety  of  C.  marginatus. 
This  species,  like  C.  alius,  exhibits  much  deviation  from  what 
may  be  considered  to  be  its  type  form.  A  long  and  attentive 
study  of  the  Echinida  has  shown  us,  that  such  difference  of 
outline  is  the  rule,  and  not  the  exception,  in  the  group ;  and 
that  specific  characters  must  be  drawn  from  organic  structure, 
and  not  merely  from  outline,  if  we  wish  our  species  to  have  a 
permanent  place  in  the  register  of  Nature^s  forms.  The  ambu- 
lacral areas  are  gracefully  petaloid,  roimded  at  the  base  and 
tapering  towards  the  apex ;  they  are  convex  and  prominent,  and 
extend  about  half-way  between  the  vertex  and  the  border,  the 
test  rising  into  a  dome-shaped  elevation  in  the  region  of  the  am- 
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btdacral  areas.  From  the  base  of  the  areas  to  the  circmnference 
the  margin  is  thin  and  expanded^  and  in  this  respect  resembles 
a  ScuteUa  much  more  than  a  Clypeaster,  The  interambulacra 
between  the  poriferous  avenues  form  convex  elevations^  which  give 
a  stellate  character  to  the  central  dome^  all  the  more  conspicuous 
as  it  rises  abruptly  from  the  thin  expanded  margin,  which  is 
almost  destitute  of  any  elevation.  The  tubercles  are  larger  on 
the  basal  than  on  the  dorsal  surface.  In  only  one  of  the  specimens 
before  us  is  the  inferior  surface  exposed.  The  base  is  flat.  The 
pentagonal  mouth  is  much  smaller  than  in  C,  alius.  In  a  speci- 
men before  us,  measuring  4/^  inches  in  length,  the  mouth- 
opening  is  ^ths  of  an  inch  in  diameter ;  the  oral  lobes  curve 
inwards  and  form  the  interspaces  thereof.  Acute  narrow  am- 
bulacral  grooves  pass  outwards  to  the  circumference. 

Affimties  and  differences. — ^The  thin  and  broadly  expanded 
border  of  C.  marginatus,  with  its  short  ambulacra,  and  central 
dome  rising  suddenly  from  the  middle  of  the  test,  form  a  group 
of  characters  which  enable  us  readily  to  distinguish  this  species 
from  its  congeners,  with  one  exception,  C  TarbelUanus.  The 
excellent  figures  of  this  Urchin,  given  by  Grateloup  in  his  able 
Memoir*,  we  have  compared  with  two  forms  of  C.  marffinatus 
from  Malta,  and  we  confess  our  inability  to  distinguish  the 
differences  between  them  and  the  author's  type-figure.  Agassis 
and  Desor  consider  them  to  be  the  same,  and  we  agree  with  their 
conclusion. 

Grateloup  observes,  in  describing  C  marffinattis,  ''  We  ought 
not  to  confound  this  species  with  that  which  I  have  described 
(C.  Tarbellianus),  with  which  it  has  great  affinities  of  form,  figure, 
and  size.  Its  test  has  also  a  summit  tris-renfl^,  convex,  and 
more  elevated  than  in  C  Tarbellianus;  but  its  border  is  a  little 
less  4vas^,  and  much  less  tranchant.  The  ambulacras  are  equally 
shorter,  more  redresses,  and  of  a  more  oval  and  acute  form.'' 
We  have  only  to  observe,  that  the  characters  here  cited  vary 
in  difierent  individuals,  and  at  most  amount  to  that  limit  of 
variation  which  we  have  already  observed  is  seen  in  all  species 
of  Urchins,  where  a  number  of  individuals  of  the  same  form  are 
assembled  for  comparison. 

Stratigraphical  range, — This  species  is  found  in  bed  No.  2, 
the  yellow  sand,  associated  with  C.  alius  and  the  other  forms 
enumerated  fr*om  that  stratum ;  it  has  been  found  likewise  in  the 
Miocene  beds  of  Touraine,  Landes,  Naros,  Bonifacio,  Santa 
Manza,  Corsica;  and  Dax. 

IKstory. — ^First  figured  by  Scilla,  and  afterwards  by  Leske. 
Fine  specimens   are  contained  in  the  Mus.  Jermyn  Street, 

*  M^.  tur  lea  Ours.  Fom.  de  Dax,  p.  40.  pi.  1.  fig.  5-6. 

Digitized  by  VjOOQ IC 


70  Dr.  T.  Wright  on  Foml  Echmoderms 

British  Museum^  Bristol  Museum^  and  the  Collection  of  the 
Earl  Ducie.  The  specimen  in  our  cabinet  is  from  Santa  Manza, 
and  was  sent  us  by  M.  Michelin. 

Clypeaster  folium,  Agassiz. 

Syn.  Clypeasterfoliumy  Agassiz  and  Desor*8  Cat.  rais.,  Ann.  Sc.  Nat. 
torn.  vii.  p.  131. 

Test  subheptagonal^  much  depressed;  borders  thin  and  sharp 
like  Scuteila;  the  petaloid  ambulacra  shorty  open^  and  ex- 
panded below;  acutely  lanceolate  at  the  apex;  ambulacral 
rosette  small^  and  rising  gently  from  the  middle  of  the  dor- 
sum ;  poriferous  zones  Ue  in  angular  depressions ;  apical  disc 
small,  with  a  central  prominent  madreporiform  tubercle. 

Dimensions, — Antero-posterior  diameter  1^^  inch,  transverse 
diameter  1^§  inch,  height  ^ths  of  an  inch. 

Description, — The  general  outline  of  this  little  Urchin,  with 
the  structure  of  its  ambulacral  rosette,  clearly  prove  it  to  be  a 
Clypeaster,  whilst  its  depressed  dorsal  surface  and  thin  border 
show  it  to  have  affinities  with  Scuteila.  Its  outline  is  subhep- 
tagonal,  with  the  anterior  border  slightly  produced ;  the  petaloid 
ambulacral  areas  are  short  and  widely  expanded  below,  tapering 
and  acutely  lanceolate  above;  their  apices  closely  approach  at 
the  vertex,  and  meet  at  the  circumference  of  the  madreporiform 
tubercle ;  the  poriferous  zones  lie  in  angular  depressions  of  the 
test,  which,  added  to  the  convexity  of  the  ambulacra,  give  a 
much  greater  relief  to  the  petaloidal  star  than  in  other  congeneric 
forms ;  the  rosette  formed  by  the  petaloid  portions  of  the  ambu- 
lacra is  small,  being  only  a  little  more  than  one-half  the  diameter 
of  the  antero-posterior  axis.  The  two  rows  of  pores  in  the  pori- 
ferous zones  diverge  gently  from  each  other  from  the  apex  to  the 
base,  and  there  are  from  thirty  to  thirty- six  pairs  of  holes  in 
each  zone.  At  the  junction  of  the  test-plates  there  are  slight 
depressions  on  the  surface,  corresponding  to  the  sutures  between 
the  same ;  the  tubercles  are  small  and  set  rather  closely  together, 
and  the  intervening  granulation  is  quite  microscopic;  the  border 
is  exceedingly  thin  and  entire ;  the  base  is  concealed  by  firmly 
adherent  matrix,  which  cannot  be  removed  without  fracturing 
the  test. 

Affinities  and  differences, — C.  folium  is  allied  to  the  young 
condition  of  C.  marginatus,  but  the  general  flatness  of  the  dorsal 
surface,  and  the  absence  of  the  campanulate  elevation  of  the 
ambulacra  in  that  species,  added  to  the  greater  wideness  of  the 
basal  opening  of  the  petaloid  ambulacial  areas,  and  the  more 
angular  depression  in  the  poriferous  zones,  aflbrd  points  of 
comparison  whereby  these  two  species  may  be  distinguished 
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from  each  other :  the  thinness  of  the  border  and  flatness  of  the 
dorsal  surface  are  diagnostic  characters  by  which  it  may  be 
known  from  its  congeners. 

Locality  and  stratiprapMcal  position. — The  only  specimen  we 
know  fix^  Malta  is  that  contained  in  Earl  Ducie's  collection ; 
it  was  obtained  from  bed  No.  2.  We  have  another  specimen 
before  us^  kindly  sent  by  M.  Michelin  from  the  Miocene  terrain 
of  Balistro^  in  the  Gulf  of  Santa  Manza,  Corsica.  Agassiz  and 
Desor^  on  the  authority  of  M.  Deluc,  give  the  tertiary  of  Palermo 
as  the  localityof  their  specimen. 

History. — -This  species  is  enumerated  in  the  'Gat.  rais.'  of 
Agassiz  and  Desor^  and  stated  to  be  '^  espece  tr^s  plate,  k  bords 
tranchant/'  A  detailed  description  of  this  interesting  form  is 
now  given  for  the  first  time. 

Genus  Scutella  (Lamarck,  1816). 

Form  in  general  suborbicular,  extremely  depressed,  almost 
always  discoidal,  more  or  less  enlarged  behind ;  border  often  tren- 
chant, disc  entire, margin  lobed;  posterior  border  truncated;  upper 
surface  slightly  convex ;  ambuiacral  flower  small,  with  elegant, 
flat,  blunt  leaves;  poriferous  zones  forming  nearly  a  closed 
arch  around  them  at  their  base ;  genital  pores  four,  set  around 
the  spongy  madreporiform  body;  base  flat;  mouth  small, 
central,  and  pentagonal,  with  five  ramose  ambuiacral  furrows, 
sometimes  branched,  passing  from  the  mouth  to  the  border : 
tubercles  microscopically  small  and  very  numerous ;  test  thick, 
interior  divided  by  pillar-like  processes :  auricles  five ;  jaws 
forming  a  more  or  less  elevated  star  composed  of  five  distinct 
pieces,  each  formed  by  the  organic  union  of  two  elements ;  teeth 
five,  linear,  and  horizontal.  This  genus,  as  now  limited,  con- 
tains only  fossil  species,  one  of  which  is  from  the  chalk  of 
G^rgia,  United  States;  all  the  others  are  from  the  tertiary 
rocks. 

Scutella  subrotunda,  Leske. 

Syn.  Echinus  Melitensis,  SciUa,  De  Corp.  Marin,  tab.  8.  figs.  1-3. 

Echinodiscus  subrotundus,  Leske  apud  Klein,  tab.  47.  fig.  7.  p.  206. 

Echinus  subrotundus,  Gmelin,  LinTO  by  Turton,  vol.  iv.  p.  152. 

Scutella  subrotundoj  Lamarck,  Animaux  sans  Vert.  2nd  ed.  torn.  iii. 
p.  284 ;  Defraace,  Diet.  Sc.  Nat.  torn,  xlviii.  p.  230 ;  Des- 
moulins.  Etudes  des  Eohinides,  no.  24.  p.  232;  Grateloup, 
Ours.  Foss.  pi.  1.  fig.  1.  p.  36  ;  Agassiz  and  Desor's  Cat.  rais., 
Ann.  Sc.  Nat.  torn.  vii.  p.  132. 

Test  very  flat,  suborbicular ;    dorsal  surface  slightly  convex; 
ambuiacral  areas  exceeding  in  length  the  semi-diameter  of  the 
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disc ;  base  slightly  concave ;  mouth  central ;  anus  marginal ; 
ambulacral  siuci  bifid  and  branched. 

Dimensions. — Antero-posterior  diameter  2^  inches^  trans- 
verse diameter  &«%  inches,  height  /^ths  of  an  mch. 

Description. — ^Tne  test  of  this  delicate  Urchin  is  extremely 
flat ;  it  has  an  irregular  suborbicular  discoidal  form,  with  a  thin 
sinuous  margin;  the  dorsal  surface  is  regularlv  and  gently 
convex.  The  ambulacral  areas  are  more  than  half  the  length  oi 
the  diameter  of  the  test ;  they  are  of  an  oblong  form,  lanceolate 
above,  and  more  obtuse  below.  The  pores  in  the  avenues  are 
widely  apart ;  those  in  the  inner  series  are  round,  whilst  those 
in  the  external  series  terminate  in  slits  that  extend  about  half 
way  across  the  interporiferous  spaces.  The  apical  disc  is  large, 
and  the  elements  thereof  are  intimately  soldered  together.  The 
madreporiform  tubercle  occupies  the  centre,  and  the  four  genital 
pores  are  pierced  at  unequal  distances  around  it ;  the  anterior 
pair  are  smaller  and  closer  together  than  the  posterior  pair;  the 
five  ocular  pores  are  very  small.  The  margin  of  the  disc  is  very 
thin,  and  has  a  sinuous  outline ;  five  of  the  curves  thereof  cor- 
respond to  the  ambulacral  areas,  and  those  appertaining  to  the 
postero-lateral  areas  are  the  deepest  and  best  defined ;  a  small 
notch  indicates  the  site  of  the  anal  opening.  The  ventral  surface 
is  slightly  concave.  The  mouth,  about  two  lines  in  diameter,  is 
central  and  subpentagonal ;  from  the  angles  thereof,  five  ambu- 
lacral sulci  radiate  outwards,  which  soon  become  bifid,  each  trunk 
becoming  dichotomously  branched  in  old  individuals.  The  anal 
opening  is  round,  about  half  the  diameter  of  the  mouth,  and  is 
situate  near  the  posterior  border.  The  tubercles  are  small,  and 
closely  placed  together;  they  are  nearly  of  a  uniform  size  on  the 
dorsal  surface. 

Affinities  and  differences. — S.  svbrotunda  so  closely  resembles 
8,  striattUa,  S.  Favjasii,  and  S.  producta,  that  it  requires  an  at- 
tentive study  to  discover  the  differences  between  them.  As  we 
possess  single  specimens  only  of  these  forms,  determined  and 
presented  to  us  by  M.  Michelm  of  Paris,  we  are  certain  of  their 
identity  with  the  types  they  represent.  The  test  is  narrower 
before,  and  the  ambulacral  areas  are  much  smaller  in  S.  striatula 
than  in  S.  subrotunda;  the  ambulacral  areas  are  wider,  their 
bases  and  apices  are  more  obtuse,  their  sides  flatter,  and  their  ter- 
minations are  more  truncated,  and  the  anus  further  from  the  border 
in  S, producta  than  in  S.  subrotunda;  the  test  is  more  convex  on 
the  dorsal  surface,  the  apical  disc  is  wider,  the  margin  is  thicker, 
the  base  flatter,  and  the  anal  aperture  much  further  from  the 
border  in  S.  Faujasii  than  in  S.  subrotunda ;  the  test  is  more 
produced  posteriorly,  the  margin  is  more  sinuous,  the  ambulacral 
\ 
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areas  are  more  equally  lanceolate  at  the  base  and  apex,  the 
inner  row  of  pores  of  the  same  curve  more  gracefully  outwards, 
and  the  anus  is  further  from  the  border  in  S.  Bronffniartn  than 
in  S,  stibrotunda.  The  size  and  pyriform  shape  of  the  ambu- 
lacral  areas,  the  absence  of  sinuosities  in  the  margin,  and  the 
greater  convexity  of  the  dorsal  surface,  distinguish  S.  Paulensis 
from  S.  subrotunda. 

Stratigraphical  range  and  distribution. — This  species  is  not  un- 
common  in  the  calcareous  sandstone  bed  No.  4,  and  in  the  junc- 
tion beds  of  No.  5,  the  hard  cherty  limestone,  at  Malta.  It  is 
found  likewise  "  in  the  marine  calcaire  grossier  in  the  environs  of 
Bordeaux ;  at  Bazas,  Leognan,  Gradignan,  Douai,  in  Dauphin^ ; 
in  Tourraine;  in  Anion;  at  Montpellier.''  (Grateloup,) 

History. — The  table  of  synonyms  shows  the  phasis  of  the 
history  of  this  species,  although  other  forms  have  been  mistaken 
for  it :  in  fact,  the  species  of  Scutella  approach  each  other  so 
closely,  that,  without  an  authentic  series  of  specimens  for  com- 
parison, similar  mistakes  may  be  made.  This  Urchin  is  found 
in  all  the  public  collections.  The  specimens  before  us  are  from 
Malta  and  L^gnan. " 

Scutella  striatula,  Marcel  de  Serres. 

Syn.  Scutella  striatula,  Marcel  de  Serres,  66ognosie  des  Terrains 
Tertiaires,  p.  156  ;  Desmoutins,  Etudes  des  Echinides,  no.  25. 
p.  234  ;  Affassiz,  Monogr.  des  Scutelles,  tab.  18.  fig.  1-5.  p.  81 ; 
Agassiz  and  Desor's  Cat.  raison.>  Ann.  Sc.  Nat.  torn.  vii.  p.  134. 

Scutella  subrotunda,  Grateloup,  M6m.  Ours.  Fobs.  tab.  1 .  fig.  1.  p.36. 

Test  very  flat,  suborbicular;  dorsal  surface  very  slightly  convex ; 
ambulacral  areas  small,  short  and  narrow,  less  than  the  semi- 
diameter  of  the  disc ;  base  nearly  flat ;  mouth  central ;  anus 
marginal ;  ambulacral  sulci  bifid. 

Dimensions. — Antero-posterior  diameter  2^  inches,  trans- 
verse diameter  2^  inches,  height  /^ths  of  an  mch. 

Description. — ^Tnis  Urchin  so  nearly  resembles  S.  subrotunda, 
that  it  may  be  doubted  whether  it  is  entitled  to  rank  as  a  distinct 
species,  or  ought  rather  to  be  considered  as  a  variety  of  that 
form.  The  two  specimens  before  us  are  from  localities  widely  apart 
jfirom  each  other.  One  is  from  the  Miocene  terrains  of  Terre- 
Nfegre,  near  Bordeaux,  the  other  from  the  calcareous  sandstone 
of  Malta.  Still  the  similarity  exhibited  by  these  specimens,  and 
the  persistence  of  those  characters  which  have  been  considered 
as  specific,  incline  us  to  think  that  S.  striatula  may  be  distinct 
from  S.  subrotunda.  The  ambulacral  rosette  is  small ;  the  areas 
are  short,  narrow  and  lanceolate,  and  are  less  than  the  semi- 
diameter  of  the  test ;  the  apical  disc  is  small ;  the  madreporiform 
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tubercle  is  prominent  and  central ;  the  granulations  are  almost 
microscopic ;  the  base  is  flat ;  the  mouth  is  small  and  central^ 
and  the  anus  marginal;  the  ambulacral  sulci  are  bifid;  the 
margin  of  the  test  is  thin^  and  the  sinuosities  well  marked.  Let 
the  student  compare  these  characters  with  the  detailed  description 
of  S,  subrotunda  given  in  the  preceding  article. 

Locality  and  stratigraphical  range, — It  was  collected  from  bed 
No.  4^  the  calcareous  sandstone  at  Malta^  where  it  is  not  common. 
Our  French  specimen  is  from  the  middle  tertiariea  of  Terre- 
N^gre. 

Oenus  EcHiNOLAMPAS  (Oray^  1835). 

Test  of  an  elongated  or  subdiscoidal  form ;  petaloid  portion 
of  the  ambulacral  areas  large,  generally  eleirated  into  convex 
leaves,  contracted  towards  the  base,  where  they  cease  to  rise 
above  the  level  of  the  test ;  inferior  surface  concave  towards  the 
mouth,  which  is  median,  symmetrical,  pentagonal,  and  sur- 
rounded by  five  lobes ;  basal  portions  of  the  ambulacra  with  five 
short  poriferous  zones  around  the  mouth ;  anus  transversely 
oblong  and  inframarginal ;  apical  disc  small  and  excentral,  five 
genital  and  five  ocular  plates  placed  around  the  madreporifonn 
body ;  tubercles  small,  uniform  and  numerous,  sunk  in  the  test, 
and  surrounded  by  ring-like  areolas.  Three  species  are  living 
in  the  seas  of  warm  latitudes ;  the  others  are  fossil,  mostly  in 
the  tertiary  rocks.  A  few  are  found  in  the  upper  stages  of  the 
cretaceous  series. 

Echinolampas  Kleinii,  Ooldf. 

Stn.  Clypeaster  Kleinii,  Goldfuss,  Petrefact.  Glermaniee,  tab.  42. 

fig.  5.  p.  133. 
Echinolampas  Kleinii,  Desmoulins,  Etudes  des  Echinides,  p.  346. 

no.    14;   Agassiz  and  Desor,    Cat.    raisonn^  Ann.  Sc.  Nat. 

torn.  vii.  p.  166. 

Test  ovato-orbicular  in  the  outUne,  with  the  posterior  border 
slightly  produced ;  dorsal  surface  convex,  posterior  half  more 
elevated  than  the  anterior;  ambulacral  areas  unequal,  usually 
on  a  level  with  the  general  surface,  but  sometimes  more 
convex  and  prominent  than  the  rest  of  the  test ;  apical  disc 
excentral  and  anterior ;  base  concave ;  mouth  excentral  and 
anterior;  anus  inframarginal ;  both  mouth  and  anus  trans- 
versely oblong. 

Dimensions,  —  Antero-posterior  diameter  2^  inches,  trans- 
verse diameter  2^^  inches,  height  1^  inch. 

Description. — ^This  Urchin  has  been  well  figured  by  Ooldfiiss, 
and  is  a  very  characteristic  fossil  of  the  Miocene  tertiary  beds 
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of  Westphalia^  where  it  appears  to  be  common.  The  specimen 
before  us  is  the  only  one  we  know  from  Malta.  The  circum- 
ference is  nearly  ovato-orbicular^  slightly  inclining  to  an  obsolete 
pentagon,  with  the  posterior  border  most  produced.  The  dorsal 
surface  is  highly  convex^  the  posterior  half  being  much  more  so 
than  the  anterior.  The  ambulacral  areas  are  unequal^  as  regards 
length,  width  and  development ;  the  single  anterior  area  is  the 
shortest  and  narrowest,  the  an tero- laterals  are  next  in  size,  and 
the  postero-laterals  are  the  most  fully  developed;  they  have  all 
a  lanceolate  form,  with  blunt  apices.  The  surface  of  the  areas 
is  on  a  level  with  that  of  the  interambulacra,  in  the  specimen 
before  us ;  but  in  some  of  the  Westphalian  Urchins  the  ambu- 
lacral areas  form  convex  projections  on  the  surface  of  the  test. 
The  poriferous  avenues,  extending  down  more  than  two-thirds  of 
the  dorsal  surface,  are  well  marked  in  our  specimen,  and  lie  in 
depressions  of  the  test;  they  consist  of  two  series  of  pores ;  the 
internal  holes  are  round,  the  external  run  into  oblique  sUts  that 
have  a  direction  upwards  and  inwards;  the  pores  on  the  right 
and  left  sides  of  the  areas  do  not  always  correspond  in  length ; 
thus,  the  anterior  pores  in  the  antero-lateral  areas  are  often  only 
half  as  long  as  those  on, the  posterior  side  of  the  same  areas, 
and  we  see  a  similar  inequality,  although  not  to  the  same 
extent^  in  those  of  the  single  ambulacrum.  The  anterior  and 
posterior  pair  of  the  interambulacral  areas  are  much  alike  in 
form  and  development;  but  the  single  interambulacrum  is 
different,  it  forms  a  more  convex  eminence  than  the  others 
above,  and  is  produced  into  a  slight  caudal  appendage  behind. 
The  apical  disc  is  small  and  excentral,  situated  nearer  the  an- 
terior border.  The  madreporiform  body  occupies  the  centre^ 
around  which  the  four  genital  holes  are  pierced.  The  base  is 
concave ;  the  mouth  is  nearer  the  anterior  border,  is  transversely 
oblong,  and  surrounded  by  five  lobes,  formed  by  the  termination 
of  the  interambulacra ;  the  posterior  single  lobe  is  the  largest ; 
the  anterior  pair  are  next  it  in  size,  and  the  lobes  of  the  postero- 
lateral areas  are  the  smallest  and  most  contracted.  Between 
the  five  oral  lobes,  the  poriferous  terminations  of  the  ambulacral 
areas  form  petaloidal  depres^ons,  which  are  perforated  with 
numerous  holes ;  these  run  out  and  form  lines  which  indicate 
the  basal  boundaries  of  the  areas.  The  anus  is  transversely 
oval,  y^ths  of  an  inch  in  its  long  diameter,  is  more  convex  on 
its  anterior  than  its  posterior  border,  and  is  situated  close  to  the 
margin;  it  is  rather  larger  than  the  mouth-opening.  The 
tubercles  are  small,  uniform  in  size,  and  closely  set  together  on 
the  dorsal  surface,  and  longer  and  more  widely  apart  on  the  base. 
Affinities  and  difference. — The  great  convexity  of  the  dorsal 
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surface^  the  greater  elevation  of  the  posterior  than  the  anterior 
half  thereof^  the  inflated  ridge-like  eminence  formed  by  the 
single  interambulacrum^  and  the  well-defined  character  of  the  pori- 
ferous avenues,  form  a  group  of  characters  by  which  E.  Kleinii 
is  distinguished  from  its  congeners.  It  has  many  points  of 
resemblaj^  in  common  with  E»  ovalis;  but  the  greater  length 
of  the  ambulacral  areas  in  this  species  makes  a  marked  distinc- 
tion between  them ;  moreover,  in  E.  Kleinii  the  base  is  concave, 
whilst  in  E.  ovalis  it  is  convex;  the  latter  form  is  likewise 
flatter  and  more  oval,  and  its  apical  disc  more  excentral  than  in 
E.  Kleinii. 

Stratigraphical  position. — Collected  at  Malta,  from  bed  No.  2, 
where  it  is  very  rare.  It  is  found,  according  to  Goldfuss,  in  the 
Miocene  beds  at  Biinde,  Osnabruck,  Astrapp,  and  Merminghiifen, 
in  Westphalia. 

History. — Admirably  figur^  and  well  described  by  Ooldfuss. 
The  only  Maltese  specimen  we  have  seen  of  this  species  is  that 
collected  by  the  Earl  Ducie,  which  is  in  his  lordship^s  museum. 

Echinolampas  Deshat/esii,  Desor,  sp.    PI.  IV.  fig.  8  a--d. 

Syn.  Echinolampas  Hayesiana,  Agassiz  and  Desor,  Cat.  raisonn6, 
Ann.  Sc.  Nat.  torn.  vii.  p.  166. 

Test  oval,  depressed;  ambulacral  areas  narrow;  the  poriferous 
zones  contracted,  without  apparent  connecting  transverse  sulci ; 
apical  disc  small  and  nearly  central;  base  convex;  mouth 
and  anus  large. 

Dimensions.  —  Antero-posterior  diameter  2^  inches,  trans- 
verse diameter  IX  inch,  height  i%ths  of  an  inch. 

Description, — Tne  form,  size  and  structure  of  the  ambulacral 
areas  afford  the  best  guide  to  a  knowledge  of  the  numerous  species 
of  this  group.  The  Urchin  before  us  has  an  oblong  form,  de» 
pressed  at  the  dorsal  surface,  convex  at  the  base,  and  slightly 
produced  posteriorly.  The  ambulacral  areas  are  narrow  at  their 
widest  part ;  they  are  about  one-sixth  the  width  of  the  postero- 
lateral interambulacra  at  the  border.  The  poriferous  zones  are 
narrow,  and  extend  rather  more  than  half-way  down  the  dorsal 
surface ;  the  pairs  of  pores  are  placed  closely  together,  and  the  slit 
or  sulcus,  which  in  general  unites  the  inner  and  outer  series 
of  pores  together,  is  absent  in  this  species,  or  at  all  events  is  not 
apparent  in  the  individuals  before  us ;  the  holes  of  both  rows  are 
nearly  of  the  same  size.  The  interambulacral  areas  are  wide ; 
the  antero-lateral  are  the  narrowest ;  the  single  interambulacrum 
is  slightly  produced  in  the  region  of  the  anal  opening.  The 
apical  disc  is  small,  and  situated  near  the  centre  of  the  test. 
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rather  nearer  the  anterior  than  the  posterior  border.  The  disc 
consists  of  a  central  madreporiform  spongy  body,  around  which 
the  genital  and  ocular  plates  are  arranged  in  a  circle;  their 
sutunJ  lines  of  union,  however,  are  concealed,  and  can  only  be 
seen  in  weathered  specimens.  The  base  is  convex ;  the  mouth 
is  very  large,  and  lies  in  a  deep  depression  opposite  the  vertex ; 
it  is  surrounded  with  five  oral  lobes  of  small  size,  with  inter- 
vening petaloidal  depressions,  perforated  with  holes  in  pairs. 
The  interambuiacrum  is  slightly  produced  posteriorly.  The 
anus  is  a  large  transversely  oblong  opening,  situated  near  the 
margin.  The  border  of  the  test  is  rather  obtuse.  The  tubercles 
are  of  uniform  size  on  the  dorsum,  and  are  larger  and  less 
numerous  than  in  £.  Kleirm* 

Affinities  and  differences. — This  species  resembles  much  E. 
scutiformis,  but  is  distinguished  from  it  by  the  greater  narrowness 
of  the  ambulacral  areas,  and  the  absence  of  the  transverse  slits 
or  sulci  by  which  the  pairs  of  pores  in  these  avenues  are  in 
general  united.  The  tubercles  are  more  abundant  on  the  dorsal 
surface  in  E.  Deshat/esii,  and  the  dorsal  surface  is  not  so  much 
elevated  in  that  species  as  it  is  in  E,  scutiformis. 

Locality  and  stratigraphical  range. — ^This  species  was  col- 
lected from  bed  No.  2,  the  yellow  sand,  at  Malta.  Desor  gives 
the  "Tert.  moyen.  d^Oran  (Alg^rie)  et  de  Carthagene  (Cata- 
logue) "  as  his  locahties ;  and  we  have  received  from  M.  Michelin 
of  Paris  a  specimen  frt>m  the  Miocene  terrain  of  Balistro,  Cor- 
sica, which  has  enabled  us  to  identify  the  Maltese  Urchin,  and 
make  out  the  preceding  description,  the  first  given  of  this  pretty 
form. 

Echinolampas  Richardi,  Desmarest. 

Syn.  Scutum  ovatum  Issyaviense,  Klein,  Echinodermatum,  tab.  20. 

fig.«,^,§  77.  p.  29  (?). 
Clypeaster  Richardi,  Desm.  Diet.  Sc.  Nat.  t.liv.  tab.  5.  p.  12,  spec. 

ined.  in  litt. ;  Grateloup,  Mem.  Echin.  Fobs.  tab.  1.  fig.  8  a,  6, 

p.  44. 
Echinolampas  Richardi,  Desmoulins,  Etudes  sur  les  Echinides,  p.  342. 

no.  4. 
Echinolampas  Laurillardi,  Agassiz  and  Desor,  Ann.  Sc.  Nat.  t.  vii. 

p.  165. — Scilla,  Corp.  Afiur.  tab.  1 1,  top  figure,  showing  the  base 

only. 

Test  oblong,  produced  posteriorly,  rounded  before,  flattened 
laterally,  caudate  posteriorly ;  dorsal  surface  convex,  elevated ; 
base  concave;  mouth  central;  anus  inframarginal,  lodged  in 
a  caudal  process  of  the  interambuiacrum ;  ambulacral  areas 
narrow,  with  contracted  poriferous  zones. 

Dimensions. — Antero-posterior  diameter  1-j^  inch,  transverse 
diameter  1^^  inch,  height  ^^ths  of  an  inch. 

Digitized  by  VjOOQ IC 


78  Dr.  T.  Wright  an  Fonil  Echinoderm 

Descriptwiu — The  specimen  before  us  is  so  much  injured  on 
the  dorsal  surface^  that  we  are  unable  to  give  a  detailed  descrip- 
tion of  this  species^  which  appears  to  be  not  uncommon  at  Malta. 
The.ambulacral  areas  are  narrow;  the  pores  lie  in  contracted 
lones^  and  the  pairs  are  unconnected  by  sulci ;  the  avenues  ex- 
tend more  than  half-way  down  the  sides  of  the  test ;  the  dorsal 
surface  is  elevated  and  convex^  rounded  before^  and  sloping  gra- 
duaUy  from  the  vertex  to  the  posterior  border ;  the  apical  disc 
is  very  excentrical,  and  placed  near  the  anterior  border ;  the  cir- 
cumference of  the  test  is  of  an  irregular  oblong  figure,  round 
before,  flattened  on  the  sides,  and  produced  behind  :  the  base  is 
undulated  by  the  elevations  of  the  interambulacra  and  the  de- 
pressions of  the  ambulacral  areas ;  the  single  interambulacrum 
is  prolonged  backwards,  and  is  truncated  at  the  sides  and  at  the 
posterior  border,  which  gives  it  a  caudate  form.  The  mouth 
IS  nearly  central,  and  is  sunk  in  a  deep  depression;  it  is 
transversely  oblong,  and  is  surrounded  by  five  oral  lobes, 
having  five  petaloidal  depressions  of  the  ambulacral  areas,  with 
three  pairs  of  pores  in  each  petal  between  them;  the  anus  is 
larger  than  the  mouth-opening,  and  is  situated  at  the  inframar- 
ginal  border  of  the  caudate  process  of  the  interambulacrum ;  it 
has  a  transversely  oblong  form,  and  is  more  convex  before  than 
behind.  The  Urchin  figured  by  Grateloup  is  much  larger  than 
the  Maltese  specimens  that  have  come  under  our  notice ;  but 
the  central  mouth-opening  and  the  form  of  the  interambulacrum 
induce  us  to  think  that  it  is  only  a  gigantic  variety  of  E,  Richardi, 
and  not  E.  Kleinii,  as  supposed  by  Desmoulins.  The  identity  of 
this  species  with  Klein's  Scutum  avaium  Issyaviense  may  or  may 
not  be  correct,  as  the  figures  of  fossils  in  that  work  are  not  in 
every  case  to  be  depended  on. 

Affinities  and  differences. — E.  Bichardi  has  some  resemblance 
to  E.  Kleinii,  but  the  narrow  ambulacral  areas,  the  flattened 
sides,  and  produced  caudate  interambulacrum  in  E.  Bichardi 
afford  points  of  distinction  by  which  these  allied  forms  may  be 
r^dily  distinguished  from  each  other.  In  E.  Kleinii  the  base  is 
more  concave,  the  mouth  nearer  the  anterior  border,  and  with 
larger  oral  lobes  than  in  E.Richardi.  The  dorsal  surface  presents 
other  points  of  difference :  in  E.  Kleinii  the  posterior  half  of  the 
test  is  the  most  elevated,  whilst  in  E»  Richardi  it  slopes  rather 
abruptly  downwards  from  the  vertex  to  the  truncated  posterior 
border. 

Locality  and  stratigraphical  range. — It  was  collected  from  bed 
No.  2|  at  Malta ;  the  specimen  before  us  is  the  only  one  in 
Earl  Ducie's  cabinet.  The  Geological  Museum  in  Jermyn  Street 
possesses  an  interesting  series  of  this  form,  which  are  all  from 
the  same  island.     Grateloup  found  the  large  variety  at  Dax,  in 
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the  "  fahins  bleus  de  Narrosse/'  and  adds  that  it  is  found  like- 
wise at  Paris^  Montpellier  ?^  Bordeaux^  and  the  Vicentin  :  Des- 
moulins  adds  St.  Paul-trois-Chftteanz  (Drome)  as  another  locality. 

Genus  Conocltpus  (Agassiz^  1889). 

Test  thick,  hemispherical  or  oval,  and  always  much  elevated ; 
ambulacral  areas  above  long,  wide,  converging  at  the  summit,  a 
little  contracted  below ;  mouth  median,  symmetrical,  pentagonal, 
and  surrounded  by  five  large  lobes ;  base  flat,  basal  portion  of 
the  ambulacra  with  poriferous  zones  around  the  mouth-opening ; 
anus  inframarginal,  sometimes  transversely  oblong.  Tne  spe- 
cies are  all  fossil,  and  belong  mostly  to  the  tertiary  rocks  :  one 
is  found  in  the  Maestricht  chalk.  This  genus  is  nearly  allied  to 
EcMnolampas,  The  character  upon  which  M.  Agassiz  relied  as 
diagnostic  between  Conoclypus  and  that  genus,  the  direction  of 
the  anus,  which  is  stated*  to  be  elongated  in  the  antero-posterior 
diameter  in  Conoclypus,  and  in  the  transverse  diameter  in  Echi* 
nolampas,  does  not  bold  good  in  all  the  species. 

Conoclypus  ploffiosomus,  Agassiz. 

Syn.  Conocyplus  ploffiosomus,  Agassiz  and  Desor,  Cat.  rais.,  Ann. 
Sc.  Nat.  3rd  series,  torn.  vii.  p.  168. 

Test  thick,  large,  highlv  convex ;  border  acute ;  outline  round, 
inclining  to  oblong,  being  slightly  compressed  on  the  sides ; 
ambulacral  areas  narrow,  even  with  the  interambulacra ;  pori- 
ferous zones  very  narrow ;  the  inner  and  outer  pores  nearly 
equal  in  size,  and  extending  through  three-fourths  of  the 
areas;  base  concave;  mouth  nearly  central,  with  large  oral 
lobes ;  anus  large,  transversely  oblong  and  inframarginal. 

Dimensions. — Antero-posterior  diameter  6  inches,  transvei*se 
diameter  5^  inches,  height  3  inches. 

Description. — ^This  noble  Urchin  has  been  mistaken  for  C 
conoideus,  Lamk.,  as  in  form,  size,  and  some  of  its  general  cha- 
racters it  resembles  that  type  species;  but  the  eye  of  the  prac- 
tised zoophytologist  detects,  in  the  structure  and  narrowness  of 
the  poriferous  zones,  an  organic  character  sufficient  to  enable 
him  to  separate  it  from  that  species.  The  general  outUne  of  the 
base  is  round,  inclining  to  oval  from  the  gentle  compression  of 
the  sides  thereof;  the  dorsal  surface  is  much  elevated  and  highly 
convex,  and  the  vertex  is  situated  in  front  of  the  centre  of  the 
dome ;  the  ambulacral  areas  are  nearly  one-fourth  the  width  of 
the  interambulacral  areas  at  the  border,  and  are  level  with  them ; 
they  are  nearly  of  a  uniform  width  throughout,  becoming  lan- 

♦  Ann.  Sc.  Nat.  torn.  vii.  p.  167. 
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ceolate  at  their  upper  fifth :  the  poriferous  avenues  are  very  nar- 
row^ and  extend  three-fourths  of  the  distance  between  the  apex 
and  the  border :  the  pores  in  the  avenues  are  only  about  one  line 
apart^  and  are  united  by  short  slits  directed  obliquely  upwards 
and  inwards  at  nearly  equal  spaces  apart  from  the  base  to  the 
apex ;  the  pores  in  the  outer  and  inner  series  in  each  zone  are 
aoout  the  same  size  throughout :  the  narrowness  of  the  poriferous 
avenues  forms  a  very  important  character  in  this  species,  by 
which  it  is  distinguished  from  an  aUied  form^  C  conoideus.  The 
interambulacra  are  of  a  triangular  form ;  the  antero-lateral  are  the 
smallest^  and  the  postero-lateral  and  single  interambulacrum  of 
about  the  same  size  are  the  lai^est :  the  apical  disc  is  smaU,  and 
situated  nearer  the  anterior  than  the  posterior  border^  which 
occasion^  a  slight  difference  between  the  angle  of  inclination  of 
the  anterior  and  posterior  sides  of  the  test :  the  centre  of  the 
disc  is  occupied  by  a  prominent  button-like  spongy  madrepo- 
riform  body,  around  which  the  genital  and  ocular  plates  are 
arranged,  but  their  lines  of  suture  can  only  be  distinguished  in 
weathered  specimens,  or  by  removing  the  superficial  layer  of  the 
plates.  The  entire  surface  of  both  areas  is  covered  with  tuber- 
cles, very  much  alike  both  as  regards  size,  form,  and  irr^ularity 
of  arrangement ;  the  only  parts  exempt  &om  tubercles  are  the 
interporiferous  septas  of  the  avenues :  the  base  is  concave :  the 
mouth  is  situated  in  the  centre  of  the  disc,  and  is  surrounded 
by  five  large  prominent  lobes :  the  ambulacra  form  petaloid 
depressions  between  the  oral  lobes,  in  which  a  number  of  pores 
are  clustered  together  in  pairs.  The  anus  is  a  large,  transversely 
oblong  opening,  placed  immediately  beneath  the  posterior  mar- 
gin ;  from  it  to  the  mouth  an  elevated  ridge  of  the  test  runs :  the 
single  interambulacrum  is  slightly  produced  posteriorly  where 
the  anus  teminates:  the  tubercles  are  larger,  and  placed  at 
greater  intervals  apart  on  the  base  than  on  the  dorsal  surface : 
the  marginal  fold  of  the  test  forms  an  acute  angle,  and  on  the 
border  thereof  the  tubercles  are  dustered  closer  together  in 
greater  numbers,  with  smaller  interspaces  between  them,  than  in 
any  other  part  of  the  skeleton. 

Affinities  and  differences. — This  species  very  much  resembles 
in  form  and  size  C.  conoideus,  but  it  is  readily  distinguished  from 
it  by  the  following  characters :  the  ambulacm  areas  are  smaUer, 
the  poriferous  zones  are  narrower,  and  the  outer  and  inner  pores 
of  each  pair  are  nearly  of  the  same  size,  whilst  the  septas  between 
the  pores  are  thicker;  the  dorsal  surface  is  not  so  much  ele- 
vated, the  base  is  concave,  the  anus  is  large  and  transversely 
oblong,  and  the  mouth  possesses  very  prominent  oral  lobes. 

Locality  and  stnUigraphical  range. — This  Urchin  was  collected 
at  Malta^  from  bed  No.  2.     The  fine  specimen  before  us  belongs 
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to  the  Bristol  Institution ;  we  possess  one^  through  the  kindness 
of  M.  Michelin^  from  the  celebrated  Urchin  bed  of  Balistro  (Cor- 
sica) ;  it  is  found  likewise  in  the  "  Molasse  du  Cap  Couronne  pres 
Martigues/^    (Michelin.) 

Family  Sfatangida. 

The  general  outline  of  the  Urchins  of  this  family  is  oval,  ob- 
long or  cordiform^  and  they  satisfactorily  exhibit  the  bilateral 
symmetry  of  the  Echinida.  The  mouth  is  anterior,  bilabiate, 
and  edentulous.  The  anal  opening  is  posterior  and  supramar- 
ginal,  and  is  closed  by  a  complicated  senes  of  smaU  plates.  The 
apices  of  the  ambulacral  areas  are  united  at  the  summit  of  the 
test.  The  anterior  single  ambulacrum  has  a  different  structure 
from  the  antero-  and  postero-lateral  pairs,  and  is  in  general  lodged 
in  a  depression  of  the  test,  which  extends  to  the  anterior  border 
forming  the  anteal  sulcus;  the  test  is  extremely  thin,  and  is 
covered  with  small  tubercles  which  support  hair-like  spines; 
besides  these  there  are  some  larger  crenulated  and  perforated 
tubercles  which  support  large  spines.  There  are  two  or  four  genital 
pores  which  are  sometimes  placed  close  together,  but  are  in  other 
genera  apart.  The  eye-plates  are  five  in  number,  and  are  placed 
at  the  apices  of  the  ambulacra  in  a  pentagonal  form  around  the 
genital  plates.  We  observe  on  the  surface  of  the  test  of  some  ^a» 
tangida,  certain  delicate  lines  called /o^ctoZe^,  having  a  smoother 
appearance  than  the  tubercular  surface  of  the  test ;  they  are  fur- 
rows which  are  strewed  with  microscopic  tubercles  destined  to 
carry  very  delicate  spines,  which,  when  seen  under  the  micro- 
scope, appear  to  have  the  same  structure  as  the  PediceUaria.  The 
fascioles  have  a  different  disposition  in  each  genus,  and  afford  a 
good  character  in  giving  definitions  of  the  same;  when  the 
fasdole  surrounds  the  ambulacral  petals  like  an  undulating 
groove,  as  in  Hemiaster,  Sehizaster,  sc,  it  is  said  to  be  a  peri- 
petal ;  when  it  surrounds  the  single  ambulacrum,  as  in  Ampki- 
detus,  it  is  mtemal;  when  it  extends  along  the  sides,  as  in  SckU 
zoster y  it  is  lateral;  when  it  surrounds  the  circumference  of  the 
test,  as  in  Pericosmus,  it  is  marginal;  when  it  is  limited  to  the 
base  of  the  anal  opening,  it  is  iubanal.  We  find  sometimes  in 
the  same  genus  more  fascioles  than  one ;  thus  the  subanal  and 
peripetal  are  frequently  associated  together. 

Genus  Spatangus  (Klein,  17S4). 

Urchins,  in  general  large  with  a  thin  test,  a  convex  dorsal  sur- 
face, and  the  antero-lateral  and  postero-lateral  ambulacral  areas 
composed  of  larger  petals  than  in  other  Spatangida,    The  ante- 
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nor  ambulacrum  is  lodged  in  a  deep  anteal  sulcus ;  die  upper 
part  of  the  anterior  border  of  the  antero-laterals  is  obliterated 
towards  the  summit. 

Numerous  very  large  crenulated  and  perforated  tubercles  are 
scattered  over  the  surface  of  the  ambulacral  plates.  They  have 
a  deeply  grooved  subanal  fasciole ;  only  four  genital  pores^  the 
anterior  pair  more  closely  approached  than  the  posterior  pair. 

Five  perforated  ocular  plates^  arranged  in  the  form  of  a  pen- 
tagon, around  the  genital  pores.  A  tube  or  hollow  cone  at  the 
internal  part  of  the  single  interambulacrum.  A  large  vertical 
plate  passing  into  a  cone  arises  from  the  internal  surface  of  the 
test  upon  the  left  side  of  the  mouth,  and  is  directed  obliquely 
upwards  and  backwards. 

The  species  are  living  or  fossil  in  the  tertiary  rocks. 

Spatangus  Hoffmanni,  Ooldfuss. 

Syn.  Spatangus Hojff^manniyQ[o\M,  Petrefacta,  Band i.  p.  152.  tab.47. 

fig.  3  a,  6,  e;  Desmoulins,  Etudes  sur  les  Echinides,  p.  398.  no.  35 ; 

Grateloup,  M6m.  Echinid.  Foss.  tab.  1 .  fig.  8.  p.  73  ;  Agassis 

and  Desor,  Ann.  Sc.  Nat.  torn.  viii.  p.  7. 
Echinus  (petre/actus),  Scilla,  Corp.  Mar.  pi.  10.  fig.  1. 

Test  convex,  depressed  anteriorly,  elevated  and  carinated 
posteriorly ;  antero-lateral  and  postero-lateral  interambulacra 
with  numerous  large,  perforated  and  crenulated  tubercles, 
surrounded  by  deep  sunken  areolas ;  base  convex,  the  postero- 
lateral areas  with  large  tubercles ;  interambulacrum  forming 
a  tumid  projection' at  the  base;  mouth  and  anus  large;  mar- 
ginal fold  acute;  the  pores  in  the  zones  large,  disposed  in 
wide-set  pairs. 

Dimensions.  —  Antero-posterior  diameter  2y^  inches,  trans- 
verse diameter  2  inches ;  height  anteriorly  -j^ths  of  an  inch, 
height  posteriorly  ^^ths  of  an  inch. 

Description, — The  characters  of  this  form  of  Spatangus  are  so 
prominent  and  well  defined,  that  one  is  astonished  that  between  the 
time  of  Scilla,  who  first  figured  it,  and  that  of  (joldfuss,  who  first 
described  it,  no  zoophytologist  should  have  become  its  historian. 
The  dorsal  surface  of  the  test  is  broad,  convex,  and  depressed 
anteriorly,  and  narrow,  elevated,  and  carinated  posteriorly ;  the 
ambulacral  areas  are  well  defined,  the  single  ambulacrum  with 
its  rudimentary  pores  is  lodged  in  a  wide  but  shallow  anteal 
sulcus,  and  there  is  a  flattened  plateau  between  the  sulcus  and 
the  apical  disc;  in  this  region  the  obsolete  pores  are  clearly 
seen :  the  antero-lateral  ambulacral  areas  extend  outwards  at  an 
angle  of  24^  from  a  transverse  line  drawn  through  the  apical 
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disc* :  the  posterior  poriferous  zone  extends  two-thirds  of  the 
distance  between  the  disc  and  the  border;  the  anterior  zone 
commences  much  farther  from  the  disc  above,  but  extends  as  far 
as  the  posterior  zone  below;  thus  in  the  specimen  before  us, 
there  are  fourteen  pairs  of  pores  in  the  posterior,  and  only  nine 
in  the  anterior  zone :  the  postero-lateral  ambulacral  areas  ex- 
tend backwards,  and  towards  their  termination  they  curve  grace- 
fully outwards ;  the  angle  they  form  at  the  transverse  line  at  the 
disc  is  62^,  and  there  are  twenty  pairs  of  pores  in  each  of  the 
zones.  Each  of  the  interambulacral  areas  presents  peculiar 
characters ;  the  antero-lateral  pair  are  the  smallest,  and  the  pos- 
tero-lateral  are  the  largest;  they  are  both  remarkable  for  the 
tubercles  they  support  on  their  dorsal  surface ;  in  the  anterior  pair 
there  are  nine,  and  in  the  posterior  pair  there  are  fourteen  of  these 
tubercles  on  each  side  of  the  test,  which  are  sculptured  out  of 
the  substance  of  the  plates ;  as  they  do  not  project  beyond  the 
general  surface  of  the  shell,  each  tubercle  is  seated  on  a  cylinder, 
which  is  surrounded  by  a  deep,  wide  depression  :  as  th^se  perfo- 
rations are  not  arranged  with  much  regularity,  the  test  has  the 
appearance  of  having  been  bored  by  some  marine  mollusk. 
The  tubercles  themselves,  in  proportion  to  the  size  of  the  sup- 
porting cylinder  and  encircling  entrenchment,  are  small  and  per- 
forated; the  single  interambulacrum  is  narrow  and  elongated, 
and  rises  in  the  mesial  line  into  a  prominent  elevated  ridge;  the 
posterior  border  is  obliquely  truncated  downwards  and  inwards, 
in  the  upper  part  of  this  space  the  large  anal  opening  is  situated ; 
below,  the  interambulacrum  forms  another  prominence  marked  by 
two  concave  depressions  on  each  side  thereof,  from  which  a  wide, 
gently  sloping  central  space  occupies  the  middle  of  the  ventral  sur- 
face, having  the  large  transversely-oblong  mouth-opening  with  its 
projecting  posterior  lip  occupying  the  anterior  third  of  the  base; 
on  the  sides  of  this  sloping  central  space  the  basal  portions  of 
the  postero-lateral  interambulacra  are  thickly  studded  with 
large  slanting  perforated  tubercles,  arranged  with  much  regu- 
larity in  this  region,  and  a  few  smaller  tubercles  are  scattered 
over  the  basal  portion  of  the  antero-lateral  pair ;  the  crescentic 
depressions  below  the  anus  have  each  a  group  of  perforated 
tubercles,  and  between  them  and  the  smooth  central  concave 
portion  of  the  base  is  the  subanal  fasciole,  which  forms  a  trans- 
verse band  in  the  middle,  and  a  crescent  on  each  side,  the  upper 

*  It  may  be  as  well  to  state,  that  we  have  adopted  this  mode  of  mea- 
furing  the  amount  of  divergence  of  the  antero-lateral  and  postero-Uteral 
areas  rather  than  the  vague  expressions  formerly  in  use.  The  angle  is 
measured  from  a  transverse  line  which  cuts  the  longitudinal  axis  at  right 
angles  at  the  apical  disc ;  we  have  found  the  degree  of  divergence  to  be 
very  uniform  in  each  species. 
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comua  of  which  approaches  the  anal  opening ;  below  the  fasdole 
there  is  another  group  of  small  perforated  tubercles  and  a 
copious  granulation ;  the  crescentic  depressions,  subanal  fasciole, 
and  this  group  form  together  a  triangle^  the  base  of  which  lies 
before  the  anus,  and  its  apex  points  towards  the  mouth ;  around 
this  opening  five  pair  of  short  poriferous  zones  indicate  the 
termination  of  the  ambulacral  areas. 

Affinities  and  differences. — The  form  of  the  ambulacral  areas^ 
the  shortness  of  the  anterior  poriferous  zone^  and  the  size  and 
depth  of  the  areolar  spaces  around  the  cylinders  of  the  large 
tubercles,  together  with  the  carinated  elevation  in  the  middle  of 
the  interambulacrum,  form  a  group  of  organic  characters  which 
sufficiently  distinguish  this  species  from  its  congeners.  In  i^pa- 
tanffus  Desmarestii,  which  is  found  with  S.  Hoffmanni  in  the 
same  beds  in  Westphalia,  the  size  of  the  test,  the  absence  of  veiy 
deep  areolas  on  the  dorsal  surface,  the  equal  length  of  the  pori- 
ferous zones  of  the  anterior  ambulacra,  and  the  much  smaller 
tubercles  at  the  base,  easily  enable  us  to  distinguish  it  from 
£>.  Hoffmanni. 

SiriUigraphical  range  and  localities. — It  is  found  at  Malta  in 
bed  No.  4,  the  calcareous  sandstone,  and  in  Westphalia ;  it  has 
been  collected  from  the  Miocene  at  Doberg  near  Biinde,  and  at 
Astrapp  near  Osnabruck. 

Spatangus  De  Koninckii,  Wright,  n.  sp. 

Test  cordate,  depressed  before,  elevated  behind  by  the  develop- 
ment of  dorsal  and  basal  median  carinse  on  the  single  inter- 
ambulacrum;  ambulacral  areas  short  and  broadly  petaloid; 
anteal  sulcus  slight;  depression  of  the  single  ambulacrum 
inconsiderable ;  several  large  tubercles  between  the  petaloidal 
ambulacra;  posterior  border  obliquely  truncated  downwards 
and  forwards ;  anal  opening  large  and  circular ;  basal  tubercles 
of  moderate  size ;  basal  portions  of  the  postero-lateral  ambu- 
lacra form  two  smooth  tracks  destitute  of  tubercles  between 
the  posterior  border  and  the  mouth. 

Dimensions, — Antero-posterior  diameter  l^^  inch ;  transverse 
diameter  ly%  inch ;  height  at  the  interambmacrum  j^ths  of  an 
inch. 

Description. — ^An  imperfect  specimen  of  this  Urchin  was  at 
first  mistaken  for  a  small  variety  of  Spatangus  Desmarestii, 
Goldf.,  and  entered  under  that  name  in  the  list  of  fossils  from 
bed  No.  2.  Having  lately  obtained  a  better  specimen  of  this 
form,  we  are  now  enabled  to  give  a  description  of  it,  which  will 
be  found  to  differ  in  many  essential  points  from  that  species,  to 
which  it  was  at  first  referred.     The  test  is  regularly  cordate. 
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slightly  flattened  at  the  cheeks^  bulging  out  at  the  sides,  and 
from  thence  tapering  abruptly  towards  the  posterior  border^ 
where  it  is  truncated  obliquely  downwards  and  forwards ;  the 
anterior  part  of  the  test  is  flattened  and  depressed,  and  the  pos- 
terior portion  much  elevated,  from  the  circumstance  of  the  single 
interambulacrum  forming  two  prominent  ridges,  one  on  the 
dorsal,  and  the  other  on  the  basal  surface,  which  gives  increased 
depth  to  the  test,  tilts  it  up,  and  forms  an  inclined  plane  of  the 
dorsal  surface.    The  petaloidal  ambulacra  are  short,  broad  and 
leaf-like ;  the  anterior  pair  are  slightly  flexed  forwards  and  form 
an  angle  of  about  15^ ;  their  anterior  poriferous  zone  is  nearly 
as  complete  as  the  posterior  zone,  which  contain  respectively 
sixteen  and  eighteen  pairs  of  pores ;  the  posterior  pair  form  two 
oval  leaflets,  the  bases  and  apices  of  which  are  nearly  equally 
curved,  and  closed  with  pores,  having  about  eighteen  pau^  of 
pores  in  each  zone ;  they  describe  an  angle  of  about  60^.      The 
single  anterior  ambulacrum  makes  a  very  slight  depression  on 
the  upper  part  of  the  anterior  region,  and  the  anteal  sulcus 
formed  by  it  is  inconsiderable  when  compared  with  other  con- 
generic forms ;  the  anterior  and  lateral  pairs  of  interambulacra 
carry  a  few  large  crenulated  and  perforated  tubercles  on  the 
upper  part  of  their  dorsal  surface ;  on  the  anterior  pair  there  are 
from  seven  to  eight,  and  on  the  posterior  pair  from  four  to  five 
of  these  tubercles,  which  are  neither  so  large  nor  yet  have  such 
deep  areolas  as  their  homologues  in  S.  Hoffinarmi.    The  single 
posterior  interambulacrum  is  narrow,  but  greatly  developed  in 
the  vertical  diameter ;  above,  a  blunt  prominent  ridge  commences 
near  the  apical  disc  and  extends  to  the  posterior  border ;  below, 
another  ridge  commences  a  short  distance  from  the  truncated 
portion  of  the  border,  and  extends  to  the  centre  of  the  mouth ; 
the   base  is  sUghtly  convex  from  side  to  side,  besides  being 
raised  in  the  midme  of  its  posterior  part  by  the  ridge  just 
alluded  to.    The  tubercles  on  the  basal  portions  of  the  anterior 
and  posterior  interambulacra  are  not  very  large,  but  are  disposed 
with  great  regularity ;  those  on  the  ridge-like  prominence  of  the 
single  interambulacrum  are  arranged  in  lines  which  radiate  in 
all  directions  from  a  point ;  those  on  the  pairs  gradually  decrease 
in  size  from  the  mouih  to  the  border ;  between  these  two  groups 
of  tubercles  there  is  on  each  side  a  smooth  track,  corresponding 
with  the  course  of  the  postero-lateral  ambulacra  from  the  border 
to  the  mouth  :  the  anus  is  large  and  circular,  and  occupies  the 
upper  part  of  the  posterior  border ;  the  subanal  fasciole  is  de- 
nuded ;  the  mouth  is  likewise  lai^e  and  transversely  oval,  and  is 
situated  near  the  anteal  sulcus.     The  apical  disc  is  excentral, 
being  situated  about  the  anterior  part  of  the  middle  third  of  the 
test ;  it  is  small,  and  is  perforated  with  four  genital  holes.    The 
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superficial  layer  of  the  calcareous  plates^  which  carries  all  the 
fine  sculpture  of  the  test,  is  almost  entirely  denuded  from  the 
dorsal  surface;  one  or  two  fragments  alone  remain  to  show  that 
the  tuberculation  was  minute  and  close-set. 

Affinities  and  differences, — This  species  is  distinguished  from 
S,  Hoffmanni  by  the  excessive  elevation  of  the  posterior  part  of 
the  test ;  by  the  shorter,  wider  and  more  oval  form  of  the  peta- 
loid  ambulacra ;  by  the  poriferous  sones  of  the  anterior  pair 
being  more  complete ;  by  the  large  dorsal  tubercles  being  smaUer 
and  fewer  in  number ;  by  having  a  less  impressed  anteal  sulcus ; 
a  convex  base,  with  smdler  tubercles ;  a  ridge-like  projection, 
with  a  regular  tuberculation  of  the  basal  portion  of  the  inter- 
ambulacrum,  with  smooth  naked  ambulacra!  tracks  on  each  side 
thereof.  From  S.  Desmaresiii  it  is  distinguished  by  its  short, 
broad,  petaloidal  ambulacra,  which  are  long  and  attenuated  in 
8.  Desmaresiii ;  by  the  greater  size,  number  and  regularity  of 
the  large  dorsal  tubercles,  which  are  few,  small  and  scattered  in 
S,  Desmaresiii;  the  posterior  region  is  not  at  all  elevated  in  £»• 
Desmaresiii,  and  the  anus  is  transversely  oblong,  whilst  in  S. 
De  Koninckii  the  posterior  part  is  much  elevated,  and  the  anal 
opening  is  round. 

S.  Desmaresiii  has  a  few  groups  of  large  tubercles  on  the 
upper  part  of  the  single  interambulacrum,  which  are  entirely 
absent  both  in  8,  Hoffmanni  and  £>.  De  Kontnckii.  The  basal 
region  is  so  much  covered  up  with  matrix  in  the  specimen  of  8. 
DesmarestU  before  us,  that  we  cannot  institute  a  comparison 
between  this  portion  of  its  test  and  that  of  8.  De  Koninckii. 

Localiiy  and  siratigr(q>hical  range. — The  two  or  three  speci- 
mens we  have  seen  in  the  Earl  Ducie's  cabinet  were  collected 
from  the  clay  bed  No.  2  at  Malta ;  they  have  all  a  deep  ferru- 
ginous colour,  and  are  not  well  preserved.  We  dedicate  this 
species  to  our  friend  Dr.  De  Koninck  of  Liege,  the  learned 
author  of  several  memoirs  on  the  palseontology  of  the  carbo- 
niferous rocks  of  Belgium. 

Genus  Brissus  (Klein,  1734). 

Form  oval;  the  ambulacra!  summit  excentral,  and  situated 
near  the  anterior  border ;  the  antero-  and  postero-lateral  ambu- 
lacra! areas  straight,  and  lodged  in  shallow  depressions  of  the 
test ;  the  anterior  pair  are  nearly  transverse,  the  posterior  pair 
deviating  slightly  from  the  longitudinal  direction.  The  single 
ambulacrum  very  simple  in  structure ;  no  anteal  sulcus ;  the 
peripetal  fasciole  very  sinuous ;  mouth  large,  labiate,  and  near 
the  anterior  border ;  anal  opening  large,  situated  in  the  middle 
of  the  posterior  surface ;  the  subanal  fasciole  approximated  close 
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to  the  anus.  Four  genital  pores^  the  anterior  pair  smaller  and 
nearer  each  other  than  the  posterior  pair.  The  madreporiform 
tubercle  situated  between  the  posterior  genital  openings ;  five 
perforated  ocular  plates  placed  before  the  genital  pores  and  alter- 
nating with  them.  This  genus  contains  a  greater  number  of 
living  than  of  fossil  species ;  the  existing  forms  are  limited  to 
the  seas  of  warm  latitudes ;  the  fossil  species  are  found  only  in 
the  tertiary  rocks, 

Brissus  latus  (Wright,  n.  sp.).     PL  V.  fig.  1  a-c. 

Test  convex  and  much  depressed  above ;  transverse  and  antero* 
posterior  diameters  nearly  equal ;  ambulacral  areas  of  nearly 
equal  length ;  the  single  ambulacrum  lodged  in  a  deep  anteal 
sulcus ;  antero-lateral  pair  curved  gently  forwards ;  peripetal 
fasciole  very  zigzag  and  angular ;  apical  disc  -nytbs  of  an  inch 
before  the  centre  of  the  disc ;  base  slightly  convex ;  steinal 

Erocess  of  the  single  interambulacrum  raised  before  the  anus, 
aving  a  central  elevated  ridge  and  numerous  large  tubercles 
arranged  in  regular  order  on  its  surface;  subanal  fasciole 
enclosing  a  space  1-^  inch  in  diameter;  anus  situated  in  an 
obhque  truncation  below  the  margin ;  mouth  -r^^ths  of  an  inch 
from  the  anterior  border;  the  large  tubercles  of  moderate 
size. 

Dimensions, — Antero-posterior  diameter  4g*^  inches,  transverse 
diameter  S-j^^y  inches ;  height  at  the  vertex  1  inch. 

Description, — This  Brissus  is  readily  recognized  by  its  broad 
and  depressed  dorsal  surface ;  the  ambulacral  areas  form  deep 
depressions  in  the  test ;  the  single  ambulacral  area  lies  in  an  in* 
considerable  valley  on  the  dorsal  surface,  but  forms  rather  a  deep 
anteal  sulcus ;  the  antero-lateral  pair  curve  gently  outwards  and 
forwards,  forming  an  angle  of  21°,  with  the  transverse  line  at 
right  angles  with  the  longitudinal  axis  of  the  test ;  the  postero- 
lateral pair  are  directed  obliquely  backwards  at  an  angle  of  55° ; 
both  pairs  lie  in  rather  deep  valleys,  and  the  poriferous  zones 
contain  from  twenty-eight  to  thirty  pairs  of  pores  in  each  avenue. 
The  peripetal  fasciole  (1  a)  makes  an  angular  zigzag  track,  closely 
embracing  the  apices  of  the  ambulacral  areas.  In  the  space  which 
it  bounds  on  the  fore  part  of  the  shell,  having  for  its  base  the 
antero-lateral  areas,  and  its  apex  the  anteal  sulcus  of  the  single 
ambulacrum,  a  number  of  large  perforated  tubercles  set  on  cre- 
nulated  eminences  are  arranged  in  groups  (1  c),  the  areolas  of  these 
tubercles  are  surrounded  by  small  granules,  and  amongst  them 
smaller  tubercles  are  interposed ;  a  few  large  tubercles  occupy 
the  angles  between  the  apices  of  the  antero-lateral  and  postero- 
lateral pairs,  and  likewise  in  the  angle  formed  between  the  pos- 
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tero-laterals  themselves ;  the  rest  of  the  dorsal  siurface  is  coyered 
with  small  tubercles  closely  set  together;  each  tubercle  is  perfo- 
rated and  raised  on  a  crenulated  eminence  (1  c)^  and  surrounded  by 
a  smooth  depressed  areola;  the  base  is  slightly  convex;  the  stcmsd 

Eortion  of  the  single  interambulacrum  is  rather  prominent  be- 
ind^  but  slopes  gently  towards  the  mouth ;  it  has  an  elevated 
ridge  in  the  centre,  ana  is  covered  with  tubercles  of  a  lai^er  size 
than  those  of  the  upper  surface,  and  which  are  arranged  in  re-* 
gular  rows.  The  subanal  fasciole  is  of  considerable  extent,  it 
forms  a  semicircle  which  passes  across  the  most  prominent  part 
of  the  base,  and  sends  its  cornua  upwards  at  a  considerable 
distance  from  the  anus ;  the  basal  portions  of  the  pairs  of  the 
interambulacral  areas  are  covered  with  tubercles  similar  to  those 
on  the  sternal  part ;  a  naked  track  corresponding  to  the  postero- 
lateral areas  separates  these  tuberculated  portions  of  the  base. 
The  mouth  is  situated  near  the  anterior  border,  it  is  widest  in 
the  transverse  diameter,  and  has  a  thick  projecting  under  lip; 
the  terminations  of  the  ambulacral  areas  surround  the  mouth, 
and  form  poriferous  zones  around  that  opening:  the  anus  is 
situated  beneath  the  margin  in  an  oblique  truncation  of  the 
posterior  border;  the  opening  is  much  crushed  in  our  specimen,  so 
that  its  form  is  not  discernible.  The  apical  disc  (1  b)  is  placed  near 
the  centre  of  the  back,  about  f^ths  of  an  inch  before  that  point : 
the  madreporiform  tubercle  is  small  and  pyriform,  and  is  situated 
behind  the  four  genital  pores :  the  margin  of  the  shell  is  thin 
and  acute. 

Affinities  and  differences. — The  breadth  of  the  test  and  the  de- 
pression of  the  dorsal  surface  thereof,  with  the  curve  forwards 
in  the  ambulacral  areas,  and  the  depth  of  the  anteal  sulcus,  form 
a  group  of  characters  by  which  Brissus  laius  is  readily  distin- 
guished from  its  congeners.  Out  of  the  seven  fossil  species, 
registered  but  not  described  in  Agassiz  and  Desor^s  Catalogue^ 
two  only  are  figured,  and  for  this  reason  we  arc  unable  to  make 
a  comparison  with  them. 

Locality  and  siratigraphical  range. — Only  one  specimen  of  this 
species,  in  the  Earl  Ducie's  cabinet,  was  colleeted  from  bed  No.  1, 
the  6ozo  marble,  at  Malta,  so  that  we  conclude  the  species  i» ' 
rare,  as  it  is  not  contained  in  cither  of  the  other  collections  of 
Maltese  Urchins  examined  by  us.  The  Jermyn  Street  Museum 
contains  a  specimen,  which  is  supposed  to  be  identical  with  this 
form. 

Brissus  imbricatus  (Wright,  n.  sp.). 

Test  oblong,  much  depressed ;  no  anteal  sulcus ;  peripetal  fasciole 
narrow,  lodged  in  a  groove ;  rest  of  the  dorsal  surface  frac- 
tured ;  base  convex ;  mouth  large,  and  situated  near  the  ante- 
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nor  border ;  sternal  portion  of  the  interambulacmm  with  a 
regular  ornamentation.  The  subanal  fasciole  very  near  the 
anus  is  heart-shaped  and  narrow ;  it  encloses  rows  of  tubercles 
which  are  arranged  in  radii  in  regular  order;  before  the 
fasciole  the  test  forms  a  projection,  and  Jrom  the  summit 
thereof,  rows  of  tubercles  arranged  in  straight  lines  extend 
towards  the  mouth,  increasing  in  size  as  they  approach  that 
opening ;  the  basal  portions  of  the  other  interambulacral 
areas  are  covered  with  scale-like  imbricated  plates,  each  car- 
rying an  oval  eminence  with  a  crenulated  summit,  and  a 
tubercle  placed  at  the  anterior  side  of  the  oval  eminence; 
these  tubercles  iare  all  regularly  arranged  in  rows  which  have 
a  direction  forwards  and  outwards  :  the  postero-lateral  ambu- 
lacra form  a  naked  space,  which  separates  the  imbricated  basal 
portions  of  the  pairs  of  interambulacra  from  the  ornamented 
Btemal  portion  of  the  single  one.  The  anus  is  large  and 
situated  at  the  posterior  border ;  both  this  opening  and  the 
mouth  are  much  injured. 

Dimensions. — Antero-posterior  diameter  3-j^^  inches,  transverse 
diameter  3  inches,  height  Aths  of  an  inch. 

Description, — The  detailed  diagnosis  given  of  this  species  con- 
tains nearly  all  that  we  can  describe  of  this  Brissus,  for,  with  the 
exception  of  a  small  portion  of  its  anterior  part  preserving  a  por- 
tion of  the  peripetal  fasciole,  all  the  rest  is  absent ;  the  regu- 
larity in  the  arrangement  of  the  tubercles  at  the  base  constitutes 
a  characteristic  feature  of  this  form,  and  the  imbricated  style  of 
the  basal  plates,  resembling  the  tegumentary  membrane  of  a 
placoid  fish,  gives  value  to  the  specific  name. 

Affinities  and  differences. — The  order  and  symmetry  of  the  de- 
coration of  the  sternal  portion  of  the  interambulacrum,  the 
heart-shaped  subanal  fasciole,  with  its  broad  band  of  microscopic 
granules,  and  the  leaf-Uke  tuberculated  expansion  which  extends 
from  the  apex  of  the  fasciole,  are  very  charactenstic  of  this  spe- 
cies; if  to  these  we  add  the  imbricated  style  of  the  plates  occu- 
pying the  sides  of  the  base,  and  the  oblique  way  the  tubercles 
are  set  on  their  oblong  bases,  we  have  an  assemblage  of  organic 
characters  by  which  B,  imbricate  may  be  readily  distinguished 
from  its  congeners.  The  form  of  the  test,  the  size  of  the 
tubercles,  the  symmetry  of  the  subanal  rosette,  formed  by  radii 
of  tubercles,  and  encircled  by  a  broad  fasciole,  readily  separate 
it  from  B.  latus,  with  which  it  is  associated  in  the  same  stratum. 

Locality  and  stratigraphical  position. — This  species  was  col- 
lected from  bed  No.  1,  the  Gozo  marble,  at  Malta  :  it  is  the  pro- 
perty of  the  Bristol  Institution. 

u2 
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Brissus  oNonffus  (Forbes  MSS.,  n.  sp.).    PI.  V.  fig.  2  a-c. 

Test  oblongs  depressed  before,  elevated  behind ;  dorsal  surface 
convex ;  anterior  border  rounded,  with  a  slight  anteal  sulcus ; 
antero-Iateral  ambulacra!  areas  slightly  bent  forwards^  and 
nearly  forming  right  angles  with  the  longitudinal  axis  ;  pos- 
tero-lateral  ambulacra  make  an  angle  of  6S^ ;  the  anterior  are 
shorter  than  the  posterior  pair ;  posterior  border  produced  and 
truncated :  anus  large,  oval,  and  placed  high  up  :  base  convex, 
sternal  portion  prominent,  greatest  width  across  the  base  of 
the  postcro-lateral  ambulacra. 

Dimensions. — Antero-postcrior  diameter  2^^  inch,  transverse 
diameter  1/^  inch,  height  ly^^  inch. 

Descr^tion. — This  small  Brissus  has  sb  oblong  form,  and  is 
rounded  before  and  tnmcated  behind ;  the  anterior  half  of  the 
test  is  more  depressed  than  the  posterior  half ;  the  single  inter- 
ambulacrum  rises  into  a  ridge-Uke  eminence  on  the  back,  and  the 
sternal  portion  thereof  is  much  inflated  at  the  base,  so  that  the 
greatest  height  of  the  test  is  in  this  region.  The  antero-lateral  am- 
bulacra {2  a)  are  shorter  than  the  posterior  pair,  and  are  extended 
across  the  test  nearly  at  right  angles  to  the  longitudinal  axis ;  the 
postero-Iateral  ambulacra  are  longer  than  the  anterior,  and  form 
angles  of  68^ ;  the  petaloid  portions  of  both  areas  are  depressed ; 
the  anterior  pair  have  eighteen  pairs  of  pores^  the  posterior  pair 
have  twenty-four  pairs  of  pores  in  their  poriferous  zones :  the 
single  ambulacrum  is  not  lodged  in  a  rudimentary  anteal  sulcus, 
and  is  nearly  on  a  level  with  the  contour  of  the  test,  the  front 
and  cheeks  of  which  are  convex,  with  four  groups  of  larger  tuber- 
cles in  this  region ;  the  sides  slope  obliquely  downwards  to  the 
border,  which  is  obtuse :  the  single  interambulacrum  is  raised 
into  a  ridge  above,  and  produced  into  a  blunted  caudal  process,  ob- 
liquely truncated  behind:  the  base  (2  b)  is  convex,  chiefly  from  the 
arched  form  which  the  sternal  portion  of  the  interambulacrum 
assumes :  the  mouth  is  large,  near  the  anterior  third  of  the  base  : 
the  anus  is  of  an  elliptical  form,  and  occupies  more  than  the 
upper  half  of  the  truncated  portion  of  the  posterior  border.  The 
peripetal  fasciole  (2  a)  closely  embraces  the  ambulacral  pairs,  and 
makes  three  angles  in  passing  over  the  anterior  interambulacra ; 
the  subanal  fasciole  (2  b)  describes  a  heart-shaped  outline,  its  base 
is  near  the  anus,  and  its  apex  touches  the  prominent  point  of  the 
sternum ;  the  space  thereby  circumscribed  is  filled  with  tubercles 
having  a  definite  arrangement.  The  apical  disc  is  small,  with 
four  genital  pores,  the  posterior  pair  being  much  larger  than  the 
anterior  pair;  the  tubercles  (2^:)  on  the  anterior  interambulacra  are 
much  the  largest,  those  on  the  rest  of  the  back  are  small  and 
very  uniform  in  size,  whilst  those  on  the  sternum  and  the  sides 
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of  the  base  are  intermediate  in  size ;  the  basal  tracts  of  the  am« 
bulacral  areas  are  destitute  of  tubercles  -,  as  they  approach  the 
nouth  they  are  again  perforated  with  a  single  row  of  holes ; 
those  of  the  antero-laterals  extend  as  far  as  the  border,  whilst 
the  single  and  posterior  pair  have  only  two  or  three  pairs  of  their 
plates  perforated. 

Genus  Brissofsis  (Agassis,  1840). 

Form  elongated,  subcylindrical ;  ambulacral  areas  straight, 
short,  and  wide,  converging  near  the  summit  of  the  test ;  peri- 
petal  fasciole  flexuous,  closely  surrounding  the  ambulacral  areas ; 
two  or  four  genital  pores,  the  posterior  larger  than  the  anterior 
pair;  five  ocular  plates  disposed  nearly  equally  apart  in  a  penta- 
gonal form  around  the  genital  openings;  subanal  fasciole  wide,  and 
situate  at  a  considerable  distance  below  the  anal  opening ;  single 
ambulacrum  lodged  in  an  an  teal  sulcus ;  the  basal  portions  of  the 
ambulacra  are  wide  and  naked ;  the  tubercles  are  very  uniform 
in  size,  and  are  crenulated  and  perforated.  Three  living  species ; 
the  rest  are  fossil  in  the  tertiary  rocks. 

Brissopsis  Duciei  (Wright,  n.  sp.).     H.  VI.  fig.  1  a^e. 

Test  oblong,  depressed  anteriorly,  elevated  posteriorly;  apical 
disc  central ;  ambulacral  areas  forming  concave  depressions ; 
single  ambulacrum  the  longest  and  widest ;  autero-lateral  pair 
straight,  angle  of  inclination  34*^;  postero-lateral  shorter,  angle 
of  inclination  55®;  peripetal  fasciole  broad  and  undulating; 
anus  oval,  large,  situated  high  on  the  border ;  base  concealed ; 
dorsal  tubercles  small,  nearly  of  a  uniform  size,  except  on  the 
sides  and  the  anterior  part,  where  they  are  larger. 

Dimensiojis.  —  Large  specimen.  An tero- posterior  diameter 
8^%  inches,  transverse  diameter  3y^  inches :  height  cannot  be 
accurately  measured. 

Small  specimen.  Antero-posterior  diameter  1^%  inch,  trans- 
verse diameter  IJJ  inch;  height  over  the  middle  of  the  single 
ambulacrum  Aths  of  an  inch,  at  the  highest  point  of  the  dorsal 
region  ly"^  inch. 

Description, — ^This  beautiful  Urchin  is  one  of  the  most  typical 
forms  of  the  group  to  which  it  naturally  belongs.  The  test  is 
oblong  and  inclined,  from  the  height  of  the  anterior  third  being 
less  by  y%ths  of  an  inch  than  the  posterior  third ;  the  ambu- 
lacral areas  are  all  well  developed,  and  arranged  in  the  form  of  a 
St.  Andrew^s  cross;  as  the  apical  disc  is  situated  near  the  centre 
of  the  body,  the  regularity  of  their  arrangement  forms  a  con- 
spicuous character  of  this  species.  The  anterior  ambulacrum  (la) 
is  concave,  and  makes  an  inconsiderable  anteal  sulcus ;  there  is  a 
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single  row  of  pores,  flanked  by  a  row  of  tubercles  on  each  side, 
with  a  space  between  filled  by  a  microscopic  granulation ;  it  is 
abruptly  bounded  below  by  the  fasciole,  and  terminates  at  the 
disc  in  a  blunt  lancet-shaped  apex.  The  antero-lateral  ambulacra 
in  the  large  specimen  are  i^ths  of  an  inch  longer  than  the  pos- 
terior pair,  and  form  an  angle  of  37^  with  the  transverse  line 
through  the  disc ;  they  are  round  at  the  base  and  blunted  at  the 
apex^  and  the  anterior  side  is  more  rounded  oflF  than  the  pos- 
terior for  the  reception  of  the  apex  of  the  ambulacrum ;  in  the 
anterior  zone  there  are  twenty,  and  in  the  posterior  zone  twenty- 
four  pairs  of  holes.  The  postero-lateral  pair  describe  an  angle  of 
55° ;  both  pairs  form  concave  valleys ;  the  pores  in  the  zones  are 
of  the  same  size,  and  are  pierced  so  wide  apart  (1  c)  that  the  pores 
of  each  pair  areneai-ly  as  distant  from  each  other  as  the  width  of 
the  space  which  separates  the  two  avenues ;  in  the  anterior  am- 
bulacral  avenues  there  are  twenty  in  the  anterior  and  twenty-four 
in  the  posterior  zone;  in  the  posterior  pair  the  numbers  are 
twenty-two  before  and  eighteen  behind.  The  peripetalfasciole  (1  e) 
has  an  unequal  width  in  different  parts  of  its  track ;  it  is  narrow 
where  it  passes  over  elevations  of  the  test,  or  is  bent  into  angles, 
and  becomes  wider  in  other  parts  of  its  course.  The  apical  disc 
(1  a)  is  small,  heart-shaped  and  central ;  the  two  anterior  genital 
holes  are  smaller  and  placed  closer  together  than  the  posterior 
pair ;  the  five  eye-holes  as  usual  are  situated  at  the  summit  of 
the  ambulacral  apices :  the  madreporiform  tubercle  occupies  the 
surface  of  the  posterior  triangular  genital  plate.  The  anus  is  a 
large  oblong  opening,  situated  in  the  upper  half  of  the  posterior 
border,  at  the  distance  of  ^'^ths  of  an  inch  from  the  fasciole  in 
the  small  individual.  The  base  in  both  specimens  is  concealed ; 
the  tubercles  (id)  are  small,  crenulated  and  perforated,  and  nearly 
of  the  same  size ;  a  few  larger  ones  occupy  the  sides  of  the  an- 
terior ambulacral  sulcus ;  the  sides  of  the  ambulacral  areas  and 
as  much  of  their  basal  portions  as  is  exposed  are  destitute  of 
tubercles. 

Affinities  and  differences, — Brissopsis  Duciei  is  readily  distin« 
guished  from  the  other  forms  of  this  genus  met  with  in  the 
Maltese  beds,  by  the  full  development  of  its  ambulacral  areas, 
their  straightness,  width  and  depth.  The  double  crescent  formed 
by  the  ambulacral  areas  in  B,  crescenticus  is  a  sufficient  character 
by  which  it  may  at  a  glance  be  distinguished  from^.  Duciei. 

Locality  and  siratigiaphical position, — This  species  was  col- 
lected from  bed  No.  1,  the  Gozo  marble,  at  Malta,  where  it  is  rwre ; 
the  two  specimens  before  us  are  the  only  ones  we  have  seen. 
We  dedicate  this  fine  species  to  the  Earl  bucie,  whose  valuable 
collection  of  Maltese  fossils  has  added  to  our  previous  knowledge 
of  the  palaeontology  of  the  island,  and  whose  geological  map  of 
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Malta  80  well  exhibits  the  distribution  of  the  various  beds  with 
their  faults  and  denudation. 

Brissopsis  crescenticus  (Wright,  n.  sp.).     PL  VI.  fig.  2  a-c. 

Test  oblong,  rounded  before  and  truncated  behind ;  flattened  on 
the  dorsal  surface,  and  deeply  indented  by  the  ambulacral 
areas ;  the  ambulacrum  forms  an  anteal  sulcus ;  the  anterior 
and  posterior  ambulacra  on  each  side  form  two  lateral  crescents 
that  abut  at  the  longitudinal  line ;  the  antero-lateral  pair  are 
the  longest  and  widest,  they  curve  forwards  and  backwards, 
and  the  posterior  pair  curve  backwards  and  forwards;  the 
anterior  pair  form  an  angle  of  45°,  the  posterior  pair  an  angle 
of  65° ;  the  apical  disc  lies  in  a  depression  formed  by  the 
confluence  of  the  apices  of  all  the  ambulacra ;  the  posterior 
border  is  squarely  truncated,  with  the  anal  opening  in  its 
upper  angle ;  the  base  is  convex,  with  few  tubercles  and  wide 
naked  spaces  formed  by  the  basal  portions  of  the  ambulacra ; 
the  mouth  is  situated  in  the  anterior  third. 

Dimensions. — Antero-posterior  diameter  1-,^  inch,  transverse 
diameter  1  j^^  inch,  height  -j^ths  of  an  inch. 

Description, — The  most  remarkable  feature  in  this  species 
consists  in  the  mode  of  arrangement  of  the  ambulacra;  the  ante- 
rior and  posterior  areas  of  each  side  curve  in  opposite  directions 
and  form  crescents,  the  convexities  of  which  are  directed  towards 
the  middle  line  of  the  test,  and  give  value  to  the  name  proposed* 
The  antero-lateral  pair  form  an  angle  of  45°;  they  are  about 
the  same  length  as  the  posterior  pair,  but  are  a  little  broader 
and  are  more  divergent :  there  are  nineteen  pairs  of  holes  in  the 
external  zone,  and  fourteen  in  the  inner;  the  posterior  pair 
are  nearly  parallel  with  each  other,  and  have  a  slight  curve  for- 
wards to  form  the  posterior  horn  of  the  crescent ;  they  are  not 
so  much  developed  as  the  anterior  pair;  the  external  zone  of 
holes  contains  fifteen  pairs,  but  the  inner  zone  (2  c)  is  imperfectly 
developed,  from  their  close  approximation  to  those  of  the  oppo- 
site area :  the  apical  disc  is  small ;  the  four  genital  holes  are 
large,  the  anterior  pair  being  more  closely  approximated  than  the 
posterior  pair ;  it  is  situated  nearer  the  anterior  than  the  posterior 
border  and  lies  in  a  confluent  depression,  in  which  the  apices  of  all 
the  areas  freely  converge.  The  single  ambulacrum  is  rather  longer, 
buf  not  so  wide  as  the  anterior  pair ;  its  lateral  row  of  single  holes, 
with  their  accompanying  tubercles,  are  small  and  indistinctly 
seen,  and  it  foims  an  inconsiderable  anteal  sulcus  :  the  posterior 
border  is  squarely  and  obUquely  truncated,  and  in  its  upper  part 
near  the  dorsal  surface  is  the  large  anal  opening :  the  base  is 
rather  convex;   the   sternal  portion  of  the  single  interambu- 
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lacrum  is  slightly  prominent^  and  ornamented  with  a  few  rows 
of  rather  larger  tubercles  disposed  in  zigzag  lines :  the  basal 
tracks  of  the  ambulacral  areas  are  entirely  naked^  and  where 
they  terminate  around  the  mouth  five  petaloid  poriferous  radii  are 
observed.  The  mouth,  of  moderate  size,  is  in  the  anterior  third ; 
the  peripetal  fasciole  is  narrow  and  indistinct ;  the  subanal 
fasciole  is  much  broader,  and  remote  from  the  anus,  but  the  test 
is  unfortunately  broken  in  this  region ;  the  tubercles  are  nearly 
all  of  the  same  size,  but  a  few  larger  ones  occupy  the  sides,  front, 
and  base* 

Affinities  and  differences. — The  flatness  of  the  dorsal  surface, 
the  deep  depressions  made  by  the  petaloid  portion  of  the  am- 
bulacral areas,  and  the  double  crescent  formed  by  them,  readily 
distinguish  B.  crescenticus  from  its  congeners.  So  few  fossil 
species  of  this  genus  have  been  figured  or  described,  that  we  can 
only  compare  it  with  the  other  forms  obtained  from  the  same  bed, 
from  both  of  which  it  differs  in  many  well-marked  characters. 

Locality  and  stratigraphical  position. — It  was  collected  from 
bed  No.  4,  the  calcareous  sandstone  at  Malta,  where  it  is  rare. 

Genus  Hemiastbr  (Desor,  1847). 

Urchins  with  a  high  and  much  inflated  test ;  ambulacral  sum- 
mit nearly  central ;  the  petaloid  portions  of  the  ambulacral  areas 
situated  in  depressions  more  or  less  deep ;  the  antero-lateral  are 
in  general  much  longer  than  the  postero-lateral  pair;  the  peripetal 
fasciole  only  surrounding  in  an  angular  manner  the  ambulacral 
star.  This  genus  differs  from  Micraster  in  all  the  species  having 
a  more  inflated  body  with  a  peripetal  fasciole ;  from  Brissopsis  in 
having  the  postero-lateral  ambulacra  in  general  much  shorter, 
and  the  anterior  and  posterior  pairs  more  unequal  in  length} 
and  likewise  in  having  no  subanal  fasciole.  A  very  few  species 
are  found  in  the  tertiaries,  the  majority  belonging  to  the  cre« 
taceous  rocks. 

Hemiaster  Grateloupi  (Sismonda  sp.), 

Syn.  Schisaster  Grateloupi^  £.  Sismonda,  Echin.  Foss.  Piem.  p.  27* 

tab.  2. 
Hemiaster  Grateloupi^  Desor,  Ann.  Sc.  Nat.  torn.  viii.  p.  19. 

Test  orbicular,  convex  above  and  below,  with  tumid  inflated 
sides  :  the  single  ambulacrum  short,  shallow  and  narrow ;  the 
antero-laterals  long,  deep  and  diverging;  angle  of  inclination 
25° ;  the  postero-lateral  pair  slightly  curved  inwards ;  angle 
of  inclination  62^;  both  pairs  lie  in  deep  depressions :  the  peri- 
petal fasciole  broad  and  undulating:  the  single  interambu- 
lacrum  forming  a  dorsal  ridge :  posterior  border  abruptly  trun* 
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cated :  anal  opening  high  near  the  upper  sur&ce :  apical  disc 
Bmall  and  central. 

DtTnensioiw. — Antero-posterior  diameter  2^^^  inches^  transverse 
diameter  3  inches^  height  lA  inch. 

Descryotion.—  The  orbicular  form  and  inflated  sides  of  this 
Urchin,  with  its  large,  deep,  diverging  ambulacra,  and  greater  dia- 
meter in  the  transverse  than  in  the  longitudinal  direction,  impart 
to  it  an  air  which  widely  distinguishes  it  from  other  Hemiasters. 
The  single  ambulacrum  is  narrow  and  shallow,  and  forms  an  in- 
considerable anted  sulcus,  which  measures  1^'^  inch  in  length 
from  the  apex  to  the  fasciole;  it  has  a  single  row  of  lateral 
holes  and  accompanying  tubercles  of  small  size  placed  near  each 
other  within,  and  the  holes  only  at  considerable  distances  apart 
without  the  fasciole.  The  antero-lateral  ambulacra  are  rather 
wider  and  much  deeper  than  the  single  area ;  they  are  1-^  inch 
in  length,  and  are  directed  forwards  and  outwards,  forming 
an  angle  of  25°;  the  walls  of  the  depression  are  formed  by 
the  poriferous  zones,  and  the  base  by  the  intervening  smooth 
space  between  them  :  the  postero-lateral  ambulacra  are  directed 
obliquely  backwards  and  gently  curved  inwards ;  they  are  1  inch 
long  and  form  an  angle  of  62^ :  the  peripetal  fasciole  closely 
embraces  the  base  of  the  areas,  and  maintuns  a  nearly  uniform 
width  throughout  its  course  :  the  test  is  very  much  inflated  an- 
teriorly and  laterally,  and  its  posterior  border  is  abruptly  trun- 
cated: the  single  interambulacrum  is  elevated  into  a  ridge^ 
which  rises  between  the  two  posterior  ambulacra,  at  the  termi* 
nation  of  which  the  anal  opening  is  situated :  the  test  is  covered 
with  small,  nearly  equal-sized  tubercles,  which  are  larger  on  the 
fore-part,  cheeks,  and  sides  than  elsewhere :  the  apical  disc  is 
small,  and  Ues  in  a  depression  at  the  centre  of  the  test,  the 
apices  of  the  interambulacra  rising  into  little  eminences  around 
it :  the  base  is  entirely  concealed  bv  the  matrix. 

Affinities  and  differences. — This  large  species  differs  so  much 
from  its  congeners  in  its  breadth,  in  the  depth  and  divergence  of 
the  antero-lateral  ambulacra,  which  are  likewise  slightly  curved 
forwards,  in  the  length  and  depth  of  the  posterior  pair,  which 
equal  the  single  ambulacrum  in  length,  in  the  breadth  and  extent 
of  the  peripetal  fasciole,  and  the  perpendicular  truncature  of  the 
posterior  border,  with  the  general  tumidity  of  its  sides,  that  it  is 
readily  distinguished  from  them. 

Locality  and  stratiffraphical  position. — It  was  collected  from 
bed  No.  4,  the  calcareous  sandstone  at  Malta,  and  is  one  of  the 
few  tertiary  Urchins  in  our  cabinet ;  it  is  the  only  specimen  of 
the  species  we  have  seen. 
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Hemiaster  Cotteauii,  Wright.     PL  VII.  fig.  2  a-d. 

Test  orbicular,  globose,  much  inflated,  declining  anteriorly,  ele- 
vated posteriorly,  the  interambulacrum  forming  a  prominent 
carina  which  terminates  in  a  tail-like  process  above  the  anus ; 
posterior  border  obliquely  truncated ;  ambulacral  areas  deeply 
sunk ;  an  anteal  ambulacrum  forms  the  sulcus  in  the  anterior 
border;  anteroJaterals  long,  and  incUned  to  45°;  postero- 
laterals one-half  the  length  of  the  anterior  pair,  inclined  to 
57°;  apical  disc  nearly  central;  peripetal  fasciole  broad  and 
undulating ;  anus  high  under  the  carinal  process ;  tubercles 
larger  on  the  sides  and  base  than  on  the  dorsal  surface; 
mouth  labiate  near  the  anterior  border. 

Dimensions, — Antero-posterior  diameter  1^§  inch,  transverse 
diameter  1^^  inch,  height  1^4  inch. 

Description. — ^This  Urchin  has  a  globose  form,  and  is  much 
inflated  at  the  sides ;  the  dorsal  surface  is  convex,  and  declines 
much  more  rapidly  from  the  apical  disc  to  the  anterior  border, 
than  from  the  disc  to  the  posterior  border.  The  ambulacral 
areas  (2  a)  are  all  deeply  sunk ;  the  single  ambulacrum  is  the 
longest,  and  forms  a  considerable  anteal  sulcus;  the  antero-lateral 

t)air  have  a  gentle  double  curve ;  they  are  /^ths  of  an  inch  in 
ength,  and  form  an  angle  of  45°.  The  number  of  pores  (2  c) 
in  the  avenues  is  twenty-two  pairs  in  the  inner,  and  twenty-four 
in  the  outer  zone ;  the  postero-lateral  pair  are  scarcely  hdf  the 
length  of  the  anterior  pair;  they  incline  at  57°;  their  number  of 
pores  is  ten  and  twelve  pairs.  The  peripetal  fasciole  (2  d)  closely 
embraces  the  ambulacral  star ;  a  naked  track  proceeds  from  the 
base  of  the  antero-laterals  to  the  mouth,  indicating  the  course 
of  the  imperforate  portion  of  the  ambulacral  areas :  the  rapid 
declivity  of  the  anterior  part  of  the  test  strongly  contrasts  with 
the  inflated  condition  of  the  sides  and  the  elevation  of  the  in- 
terambulacrum ;  from  the  centre  of  this  area  a  ridge  rises  which 
is  produced  into  a  tail-like  process,  and  beneath,  the  posterior 
border  is  scooped  out,  and  truncated  obliquely  downwards  and 
inwards.  The  anus  is  situated  high  up,  immediately  beneath 
the  caudal  prolongation;  the  base  is  convex,  and  a  partially 
naked  space  on  each  side  of  the  sternal  portion  of  the  inter- 
ambulacrum, indicates  the  track  of  the  basal  portions  of  the 
posterior  ambulacra.  The  tubercles  of  the  upper  surface  (2  b) 
are  smaller  and  more  closely  set  together  than  those  on  the 
sides  arid  base,  where  they  are  larger,  wider  apart,  and  more 
fully  developed.  They  are  perforated  and  uncrenulated,  and 
surrounded  by  a  circle  of  small  tubercles.  H.  Cotteauii  resembles 
Spatangus  {Hemiaster)  acuminatum,  Goldf.,  but  it  is  more  globose, 
and  its  posterior  half  is  neither  so  elevated,  nor  yet  so  wedge- 
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shaped  as  that  species ;  the  single  ambulacrum  is  larger  and 
wider,  and  the  antero-Iateral  pair  are  more  developed  in  the 
German  than  in  the  Maltese  form ;  they  resemble  each  other 
in  the  interambulacrum  in  both  possessing  a  tail-like  terminal 
process,  and  in  having  the  posterior  border  obliquely  scooped 
out ;  they  are  both,  likewise,  Miocene  Urchins,  S,  acutninatus 
being  found  in  that  teiTain  near  Cassel  and  Diisseldorf  (Ger- 
many), and  at  Bordeaux  and  Blaye  (France). 

Affinities  and  differences, — The  depth  and  length  of  the  am* 
bulacral  areas,  with  the  great  declivity  of  the  anterior  side  of  the 
test,  and  the  post-discal  carina,  with  its  caudate-like  process, 
serve  to  distinguish  this  species  from  H,  Scilla, 

Locality  and  stratigraphical  position. — Collected  fix)m  bed 
No.  4,  the  calcareous  sandstone  at  Malta.  We  dedicate  thi» 
species  to  our  friend  M.  Cotteau,  the  learned  author  of  ^  Etudes 
sur  les  ^chinides  Fossiles  du  departement  de  P Yonne,'  who  has 
most  generously  aided  us  in  our  studies,  by  contributing  the 
types  of  many  of  his  species  to  our  cabinet  for  comparative  in- 
vestigations. 

Hemiaster  Scilla,  Wright,  n.  sp.     PL  VII.  fig.  1  a-f 

Syn.  Spatangus  crassissimus,  Desmoulins,  Etudes  sur  les  Jilchimdes, 

*  p.  394.  no.  30. 
Echinusy  Scilla,  Corp.  Mar.  pi.  10.  fig.  4. 

Test  globular,  higher  behind  than  before;  ambulacral  areas 
short ;  single  ambulacrum  the  longest,  forming  a  deep  sulcus 
on  the  anterior  border ;  antero-laterals  wide,  diverging  at  an 
angle  of  44° ;  postero-laterals  not  half  the  length  of  the  ante- 
riors,  forming  an  angle  of  56*^ ;  both  pairs  form  sulci  on  the 
sides  of  the  test :  posterior  border  squarely  truncated  down- 
wards and  outwards :  the  anus  high  near  the  dorsum :  base 
convex :  mouth  at  the  anterior  third,  with  a  large  projecting 
under  lip. 

Dimensions. — Antero- posterior  diameter  1^^^  inch,  transverse 
diameter  1/^  inch,  height  1^"^  inch. 

Descr^tion. — Much  confusion  has  arisen  as  to  the  identity  of 
this  Urchin,  occasioned  probably  by  the  circumstance  of  Scilla 
having  figured  only  the  base  of  the  test,  and  neglected  to  give 
either  its  profile  or  the  dorsal  surface.  In  M.  Agassiz^s  *  Pro- 
dromus '  it  was  entered  as  Micraster  Goldjussii,  but  has  been 
omitted  from  Agassiz  and  Desor's  '  Catalogue  raisonne.'  M, 
Desmoulins  identifies  it  with  the  Spatangus  crassissimus  of 
Defrance,  but  on  referring  to  the  original  description  *  of  that 
species,  we  find  that  Defrance's  species  came  from  "la  craie 

*  Diet.  So.  Nat.  torn.  50.  p.  96. 
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cUoritee  near  Havre/'  and  as  no  species  of  Urchin  known  to  us 
passed  from  the  secondary  to  the  tertiary  epochs  we  must  reiect 
the  high  authority  of  this  most  accurate  naturalist^  and  consider 
the  Urchin  before  us  as  distinct  from  S.  crassissimus.  The  test 
inclines  to  an  oblong  form  (I  c) ;  it  is  higher  behind  than  before, 
and  decUnes  more  rapidly  from  the  disc  to  the  anterior  border  than 
from  the  disc  to  the  anus.  The  ambulacral  areas  lie  in  deep 
depressions;  the  single  ambulacrum  (1  e)  is  the  longest,  and  forms 
an  inconsiderable  anteal  sulcus ;  the  antero-laterals  are  Aths  of  an 
inch  in  length,  and  form  an  angle  of  44° ;  the  number  of  the 
pores  (1  /)  in  the  zones  is  fifteen  and  twenty:  the  postero-laterals 
are  scarcely  one-half  the  length  of  the  antero-laterals ;  they  form 
an  angle  of  56° ;  the  number  of  pores  in  them  is  respectively  seven 
and  ten  :  the  peripetal  fasciole  is  broad,  but  feebly  marked,  and 
closely  embraces  the  bases  of  the  areas :  four  sulci  (1  a),  nearly 
destitute  of  tubercles,  mark  the  course  of  the  ambulacra  from 
the  side  of  the  fasciole  to  the  mouth :  the  lateral  interambulacra 
are  rather  inflated,  and  marked  by  five  or  six  angular  elevations 
(1  c)  of  the  test :  the  single  interambulacrum  is  elevated  on  the 
dorsum  (1  a),  squarely  truncated  on  the  posterior  border,  and 
convex  beneath :  the  small  oval  anus  is  situated  very  high  up, 
about  i%ths  of  an  inch  from  the  disc :  the  sternal  portion  of  the 
interambulacrum  (1  b)  is  convex  and  prominent,  and  is  covered 
with  close-set  tubercles,  arranged  in  lines,  proceeding  like  radii 
from  a  central  point  of  the  base :  the  mouth  has  a  large  pro- 
jecting under-lip.  The  upper  part  of  the  shell  is  covered  with 
small  close-set  uncrenulate  tubercles  (1  d),  which  are  larger 
and  irregularly  disposed  on  the  front  and  base :  the  apical  disc 
is  small  and  nearly  central :  there  are  only  two  genital  holes 
at  the  apices  of  the  lateral  ambulacra :  the  five  eye-holes  are 
very  small.  Whether  one  pair  of  genital  holes  may  be  a  generic 
character  of  Hemiaster,  we  have  not  the  means  at  present  of  de- 
termining, as  most  of  our  specimens  of  this  group  have  the  disc 
concealed ;  but  about  the  beautiful  H.  Scilla  now  before  us  there 
can  be  no  question. 

Affinities  and  differences. — The  absence  of  the  dorsal  carina 
and  caudal  process  serve  to  distinguish  H»  SciUa  from  H.  Cot* 
teauii ;  the  latter  is  likewise  a  more  globose  and  less  elegant  form 
of  Urchin,  and  has  the  truncature  of  the  posterior  border  down- 
wards and  forwards,  whereas  in  H.  SciUa  the  direction  is  down- 
wards and  backwards. 

Locality  and  stratigraphical  position, — Collected  from  No.  4, 
the  calcareous  sandstone  at  Malta,  from  whence  the  original  spe- 
cimen figured  by  Scilla  was  obtained :  this  reason  will  suffice  for 
the  name  we  have  given  it. 
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Oenus  Pericosmus  (Agassiz,  1847). 

In  addition  to  the  general  characters  of  Hemiaster,  these 
Urchins  have  an  arched  arrangement  of  the  peripetal  fasciole  and 
a  narrow  marginal  fasciole,  which  can  be  traced  round  the 
anterior  border,  extending  along  the  sides,  passing  beneath  the 
anus,  meeting  its  fellow  from  the  opposite  side,  and  thereby 
encircling  the  test.  All  the  species  of  this  small  group  have 
been  obtained  from  strata  of  the  Miocene  age. 

Pericosmus  lattis,  Desor. 

Syn.  Micraster  latus,  Agassiz,  Cat.  Syst.  p.  2. 
Perieosfnus  latus,  Agassiz  and  Desor,  Cat.  ndsonn^,  Ann.  Sc.  Nat. 
torn.  vi.  pi.  16.  fig.  1,  &  torn.  viii.  p.  19. 

Test  cordate,  broad,  convex  above,  flat  below;  petaloidal  ambu- 
lacra straight,  deep- sunk  and  narrow;  the  posterior  nearly 
as  long  as  the  anterior  pair;  apical  discs  central;  peripetal 
fasciole  closely  embracing  the  ambulacra,  with  three  arches 
across  the  single  ambulacral  depression;  marginal  fasciole 
narrow,  entirely  surrounding  the  upper  part  of  the  border  of 
the  test. 

Dimensions, — Antero-posterior  diameter  2^-^  inches;  trans- 
verse diameter  2^  inches ;  height  1-j^  inch. 

Description, — This  rare  type  of  one  of  the  extinct  genera  of 
SpatangidcB  was  at  first  mistaken  for  a  Micraster  by  Agassiz,  and 
entered  in  his  ^  Catalogus  Systematicus  ^  under  the  name  Mi^ 
eraster  latus ;  the  peripetal  fasciole,  however,  readily  distinguishes 
it  from  Micraster,  and  the  marginal  fasciole  from  Hemiaster.  No 
doubt  many  mistakes  will  be  committed  regarding  this  Urchin, 
as  these  fascioles  are  exceedingly  delicate,  and  not  always  pre- 
served :  when  they  are  absent,  it  then  greatly  resembles  a  3ft- 
craster ;  but  when  the  marginal  fasciole  is  effaced,  and  the  peri- 
petal remains,  it  then  may  be  mistaken  for  a  Hemiaster;  for- 
tunately, in  one  of  the  specimens  before  us,  the  fascioles  are  both 
preserved,  and  their  entire  course  can  be  traced.  The  test  has 
a  uniformly  curved  dorsal  surface,  with  a  regular  cordate  form, 
the  base  is  slightly  convex,  and  the  posterior  border  is  trun* 
cated.  The  petaloid  portions  of  the  ambulacral  areas  are 
straight,  and  lodged  in  rather  deep  depressions,  extended  ob- 
liquely outwards  on  the  middle  of  the  dorsal  surface,  in  the  form 
of  a  St.  Andrew^s  cross ;  the  single  ambulacrum  lies  in  a  deep 
wide  depression,  and  forms  a  considerable  anteal  sulcus ;  at  its 
apical  portion  only,  there  are  from  ten  to  twelve  pairs  of  ambu- 
lacral plates,  each  perforated  in  the  centre  with  a  single  hole ; 
in  all  the  other  plates  in  the  area  the  perforations  are  obsolete ; 
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the  antero-lateral  ambulacra^  i^ths  of  an  inch  in  length,  are 
nearly  straight,  having  only  very  slight /-shaped  flexures,  which 
curve  forwards  and  outwards,  making  an  angle  of  35° :  the  two 
poriferous  zones  lie  close  together,  in  deep  narrow  depressions ; 
in  each  zone  there  are  from  twenty-four  to  twenty-six  pairs  of 
holes ;  the  space  between  the  pairs  of  pores  is  only  a  little  more 
than  that  which  separates  one  row  of  pores  from  another,  so 
that  the  pores  lie  nearly  equidistant  from  each  other  in  the 
sunken  areas;  the  postero-lateral  ambulacra  are  ^§ths  of  an 
inch  in  length,  and  are  extended  backwards  and  outwards  at  an 
angle  of  6(r ;  there  are  from  twenty  to  twenty-two  pairs  of  holes 
in  each  zone,  the  rows  of  which,  like  those  on  the  anterior  pair, 
are  nearly  equidistant :  the  peripetal  fasciole  closely  surrounds 
the  posterior  ambulacral  pair,  makes  two  angles  on  their  sides, 
and  crosses  to  the  anterior  pair,  where  it  in  like  manner  forms 
two  angles,  then  sweeps  round  the  base,  and  passes  in  a  straight 
line  along  the  anterior  side ;  from  it  three  branches  proceed  in- 
wards, which  arch  over  the  single  ambulacrum,  describing  angles 
as  they  advance  to  meet  the  branches  from  the  opposite  side ; 
the  marginal  fasciole  is  a  narrow  line,  which  passes  above  the 
fold  of  the  border  and  entirely  encircles  the  test,  dipping  into 
the  anteal  sulcus  in  its  course,  but  its  position  in  relation  to  the 
anus  is  not  clearly  shown  in  either  of  our  specimens.  Agassiz 
figures  it  as  passing  under  the  anus ;  in  his  figure  the  remark- 
able arches  on  the  anterior  part  are  not  drawn :  the  apical  disc 
is  small,  and  occupies  the  centre  of  the  test ;  it  has  only  two 
genital  holes  like  a  Hemiaster,  and  five  small  ocular  holes ;  the 
upper  surface  of  the  test  is  covered  with  small,  nearly  equal- 
sized  tubercles,  those  on  the  anterior  side  are  a  little  larger; 
the  base  is  slightly  convex,  the  lateral  interambulacra  carry 
large  tubercles  on  their  basal  plates,  and  the  sternal  portion  of 
the  interambulacrum  is  likewise  covered  with  a  regular  tubercu- 
lation ;  the  basal  tracks  of  the  posterior  ambulacra  are  smooth 
between  the  border  and  the  mouth ;  the  anus  is  situated  high 
up  on  the  posterior  border,  and  the  mouth  lies  very  close  to  the 
anteal  sulcus. 

Affinities  and  differences, — The  central  position  of  the  apical 
disc  and  the  depth  and  straightness  of  the  ambulacra  distin- 
guish this  form  from  P.  excentricus;  the  generic  aflBnities  of 
this  small  genus  have  been  already  pointed  out.  The  rarity  of 
Pericosmus,  and  the  small  number  of  species  and  individuals  at 
present  known,  limit  our  comparisons  to  the  forms  we  have 
cited. 

Locality  and  straiigraphical  range, — This  is  one  of  the  few 
Urchins  found  in  the  clay  bed  No.  2  at  Malta :  we  have  before 
us  a  specimen  from  Balistro,  Corsica,  fram  the  miocene  beds  of 
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that  island,  sent  us  by  M.  Michelin  of  Paris ;  we  consider  the 
peculiar  arch-like  arrangement  of  the  peripetal  fasciole,  with  the 
marginal,  as  good  generic  characters  whereby  to  form  a  distinct 
genus. 

Pericosmus  excentricus,  Wright,  n.  sp. 

Test  oblong,  highly  convex  above,  slightly  so  below;  apical  disc 
very  excentral,  near  the  anterior  border ;  ambulacra  in  shallow 
depressions ;  single  ambulacrum  slightly  grooves  the  anterior 
border ;  antero-laterals  nearly  transverse ;  postero-laterals  in- 
chne  at  55° ;  peripetal  fasciole  narrow  and  undulating ;  mar- 
ginal fascioie  narrow  and  low  on  the  border ;  tubercles  on  the 
upper  surface  small,  close-set,  and  nearly  all  of  the  same  size ; 
a  few  larger  ones  on  the  anterior  interambulacra ;  anus  large 
and  situated  high  on  the  border ;  mouth-opening  wide  in  the 
anterior  third,  surrounded  by  five  poriferous  petaloid  zones; 
sternal  portion  of  the  interambulacrum  convex,  with  close-set 
imbricated  tuberculigerous  plates ;  basal  portions  of  the  inter- 
ambulacral  pairs  with  larger  tubercles,  wider  apart,  and  more 
irregular  than  those  of  the  dorsum. 

Dimensions. — Antero-posterior  diameter  2  inches,  transverse 
diameter  1-^  inch,  height  1  inch  ? 

Description. — This  Urchin  is  so  much  crushed  that  it  is  im- 
possible to  describe  its  outline.  The  ambulacral  areas  form 
shallow  depressions,  and  the  single  area  slightly  grooves  the  an- 
terior border :  the  antero-laterals  are  nearly  transverse,  their  in- 
clination being  forwards ;  they  are  j^^ths  of  an  inch  in  length  : 
the  postero-laterals  form  an  angle  of  55° ;  they  are  y^y  ths  of  an 
inch  long.  The  crushed  state  of  the  test  makes  it  impossible  to 
count  accurately  the  pores,  or  give  the  breadth  of  the  areas ;  the 
apical  disc,  with  four  genital  pores,  is  very  small  and  remarkably 
excentrical,  being  very  near  the  anterior  border ;  the  peripetal 
fasciole  is  narrow,  angular  and  undulating,  and  instead  of  sur- 
rounding the  anterior  part  of  the  antcro-lateral  ambulacra,  as  in 
P.  latus,  it  descends  from  them  and  joins  the  mai^inal  fasciole 
below  their  base,  so  that  the  anterior  sides  of  the  antero-laterals, 
and  the  single  ambulacrum,  want  the  peripetal  fasciole.  The 
specimen  before  us  is  so  much  crushed,  that  we  cannot  trace  the 
band  continuously  all  round  the  test,  so  as  to  describe  its  course 
with  accuracy;  it  is  possible  that  this  species  may  form  the 
type  of  a  distribution  of  the  fascioles  distinct  from  any  that  is  yet 
known.  We  have  stated  enough  to  show,  that  at  least  in  this  form 
there  is  a  considerable  deviation  from  the  normal  arrangement. 
The  anus  is  large  and  oval,  and  near  the  dorsum;  the  mouth  is  wide 
and  bilabiate,  and  situated  near  the  border;  the  sternal  portion 
of  the  interambulacrum  is  slightly  convex,  and  thickly  covered 
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with  an  imbricated  arrangement  on  the  plates^  on  each  of  which 
a  perforated  tubercle  is  raised.  The  basal  portions  of  the  inter- 
ambulacral  pairs  are  covered  with  wider-set  tubercles  of  the  same 
size^  and  the  entire  upper  surface  of  the  test  is  crowded  with  small 
tubercles  closely  set  together^  and  very  uniform  in  size  and 
arrangement.  The  mouth  is  surrounded  by  five  petaloid  pori* 
ferous  ambulacra. 

Affinities  and  differences, — ^The  excentrical  position  of  the  disr^ 
with  its  four  genital  holes,  and  the  petaloid  poriferous  ambulacra 
around  the  mouthy  establish  an  affinity  between  this  form  and 
Brissus.  The  way  in  which  the  peripctal  joins  the  marginal 
fasciole  is  similar  to  what  exists  in  ScMzaster,  whilst  the  mar- 

5'nal  fasciole,  entirely  encircling  the  test  and  passing  round 
ineath  the  anus,  is  found  only  in  Pericosmus.  The  excentral 
position  of  the  apical  disc  and  the  shallowness  of  the  am- 
Dulacral  star  form  a  sufficient  diagnosis  between  this  species  and 
P.  latus. 

Locality  and  stratiaraphical  position.  —  Collected  from  bed 
No.  1,  the  Gozo  marble  at  Malta^  where  it  is  rare. 

Genus  Schizaster  (Agassiz,  1834). 

Urchins  with  a  cordiform  test,  broad  and  depressed  before, 
narrow  and  elevated  behind ;  the  ambulacral  summit  excentral 
and  nearer  the  posterior  border ;  the  petaloid  ambulacra  lodged 
in  very  deep  depressions,  the  antero-lateral  much  longer  than 
the  postero-lateral  pair;  the  single  ambulacrum  long  and  deeply 
sunken  in  the  anteal  sulcus;  the  peripetal  fasciole  surrounds 
the  ambulacral  star,  and  from  one  of  the  antero-lateral  angles 
thereof,  a  second  postero-lateral  fasciole  arises,  which  passes 
downwards  and  backwards  along  the  sides  and  under  the  anus, 
where  it  joins  its  fellow  of  the  opposite  side ;  the  genital  pores 
are  two  in  number  from  the  fusion  of  the  anterior  and  posterior 
pairs ;  the  five  ocular  plates  are  small  and  lodged  in  depressions ; 
the  eye-holes  are  microscopic.  Schizaster  difiers  from  Hemiaster 
in  possessing  a  postero-lateral  fasciole,  and  in  having  the  antero- 
lateral ambulacra  less  divergent  and  lodged  in  deeper  depressions ; 
the  anteal  sulcus  is  also  much  deeper. 

Schizaster  eurynotus,  Agassiz. 

Syn.   Echinus  Spatangus  compressus  et  lapidescena  in  Melitensi 

topho,  Scilla,  Corp.  Mar.  tab.  7.  fig.  1. 
Echinus  gladiolus  vestitus  et  nudus  Imperati,  Klein,  Echinod.  p.  35. 

tab.  27  A. 
Spatangus  lacunosus,  Leske,  no.  77.  p.  227. 
Spatangus  canali/erus,  Lamarck,  Anim.  sans  Vert.  2nd  ed.  torn.  iii. 

p.  327;  Grateloup,  Foss.  Ours.  Dax,  p.  67. 
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Schizaster  eurynotus,  Sismonda,  Mem.  Ecbin.  Foss.  Nizza,  tab.  2. 

fiff.  3.  p.  31 ;  Agassiz  and  Desor,  Ann.  Sc.  Nat.  torn.  viii.  p.  21. 

sine  3. 
Spatangw  Scilla,  Desmoulins,  Etudersar  les  £chin.  no.  24.  p.  392. 

Test  heart-shaped^  depressed  and  rounded  anteriorly,  elevated 
and  pointed  posteriorly;  ambulacral  areas  deeply  excavated ; 
the  single  ambulacrom  long,  deep,  wider  in  the  middle  and 
narrower  at  the  anterior  border,  which  is  deeply  grooved 
by  it:  antero-laterals  slightly /-shaped ;  angle  52°;  length 
1/^  inch :  postero-laterals,  angle  72°,  short,  -/^ths  of  an  inch ; 
apical  disc  with  two  genital  holes  near  the  posterior  third; 
single  interambulacrum  elevated  into  a  prominent  carina  ter- 
minating in  a  caudal  hooked  process. 

Description. — This  Urchin  resembles  Schizaster  canaliferus 
now  living  on  the  shores  of  the  Mediterranean,  and  for  which  it 
jhas  been  mistaken  by  some  naturalists,  but  an  attentive  study  of 
the  living  and  fossil  species  discloses  characters  by  which  they 
may  be  distinguished  from  each  other.  The  test  in  S.  eurynotus 
is  cordate,  depressed  before  and  elevated  behind.  The  ambu- 
lacral areas  are  deeply  depressed;  the  odd  or  anterior  ambu- 
lacrum is  nearly  twice  the  width  of  the  pairs,  it  swells  out  in  the 
middle,  is  blunted  at  the  apex,  and  most  contracted  at  the 
anteal  sulcus,  which  is  deep  and  narrow  when  contrasted  with 
the  width  it  attains  above.  The  poriferous  zones  lie  at  the  base 
of  the  walls  of  the  sulcus ;  the  very  narrow  plates  that  compose 
the  floor  of  this  area  are  each  studded  with  a  row  of  small  gra- 
nules. The  antero-lateral  ambulacra  diverge  at  an  angle  of  52° ; 
they  are  slightly  /-shaped,  and  are  l^^^^  inch  in  length :  the 
numbers  of  holes  in  the  zones  are  thirty-six  and  thirty-four. 
The  postero-lateral  pair  are  short,  and  make  an  angle  of  72°  | 
they  are  -j^ths  of  an  inch  in  length,  and  have  respectively 
twenly-six  and  twenty-four  holes  in  their  zones.  The  peripetia 
fasciole  passes  close  to  the  base  of  the  posterior  pair,  dips  slightly 
into  the  space  which  separates  the  anterior  from  the  posterior 

Eair,  runs  at  some  distance  from  the  anterior  pair,  passes  close 
y  the  base  thereof  obliquely  towards  the  anteal  sulcus,  into 
which  it  dips,  and  meets  its  fellow  from  the  opposite  side  :  the 
very  narrow  postero-lateral  fasciole  is  directed  obliquely  down- 
wards and  backwards,  and  unites  with  its  fellow  at  some  distance 
below  the  anus.  The  test  is  depressed  anteriorly  and  sloped 
away  at  the  cheeks,  whilst  behind  it  is  much  elevated.  The 
interambulacrum  forms  an  elevated  ridge  between  the  posterior 
ambulacral  pair,  and  is  produced  into  a  caudal-like  process 
behind,  beneath  which  the  circular  anus  is  pierced ;  the  sternal 
portion  of  the  odd  interambulacrum  is  tumid  and  convex ;  the 
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basal  portions  of  the  lateral  and  anterior  pairs  slope  gently 
towards  it;  the  tracks  of  the  ambulacra  are  nearly  naked  as  they 
approach  the  mouth,  and  are  here  perforated  with  buccal  pores. 
Ijie  mouth  is  at  the  anterior  third,  and  has  a  projecting  under-  ^ 
lip;  the  tubercles  on  the  upper  surface  are  small  and  of  a 
un^orm  size;  those  on  the  sternum  are  larger,  and  are  per- 
forated and  set  on  crenulated  summits;  they  are  arranged  in 
lines  radiating  from  a  posteal  point ;  the  tubercles  of  the  inter- 
ambulacral  pairs  are  the  largest. 

Affinities  and  differences. — This  species  very  much  resembles 
the  living  S.  canaliferus,  but  it  may  be  distinguished  fron\  it  by 
the  following  characters : — S.  eurynotus  is  broader  and  more 
depressed  before,  and  is  not  proportionally  so  high  behind  as 
S.  canaliferus )  the  antero-lateral  ambulacra  are  more  divergent, 
and  the  postero-lateral  pair  are  proportionally  longer  in  S.  eury- 
notus than  in  S.  canaliferus.  The  single  ambulacrum  is  about 
the  same  depth  as  the  pairs,  and  has  the  pores  in  a  single  file  in 
S,  eurynotus,  whereas  in  S,  canaliferus  this  area  is  much  deeper, 
and  the  pores  are  not  in  single  file,  but  are  crowded  together,  so 
that  they  form  three  rows  in  a  part  of  the  zone ;  the  tubercles 
of  the  base  are  much  larger  in  the  living  than  in  the  fossil 
species.  S.  eurynotus  is  distinguished  from  S.  Parkinsoni  by 
its  /-shaped  ambulacra  being  less  divergent,  and  the  position  of 
the  apical  disc,  which  is  much  nearer  the  posterior  border  in  S. 
eurynotus ;  the  anterior  ambulacrum  is  likewise  much  wider  and 
deeper  in  that  Urchin  than  in  S.  Parkinsoni :  the  great  develop- 
ment of  the  single  interambulacrum,  and  breadth  of  the  pos- 
terior border  in  S.  Desori  sufficiently  mark  that  species  as 
widely  distinct  from  S.  eurynotus. 

Locality  and  position, — Collected  in  bed  No.  4,  the  calcareous 
sandstone  at  Malta ;  we  have  it  also  from  Santa  Manza,  Corsica, 
9ent  us  by  M.  Michelin ;  it  has  likewise  been  found  in  the  Ter. 
moyen  de  Perpignan,  Cagliari. 

Schizaster  Desori,  Wright,  n.  sp.  PL  VI.  fig.  8  a-c. 
Test  cordate,  broad  and  much  depressed  before,  narrow  and 
much  elevated  behind ;  ambulacral  areas  long,  straight,  and 
very  divergent ;  peripetal  £asciole  forms  an  acute  angle  on  the 
anterior  interambulacra;  apical  disc  situated  at  the  posterior 
third  of  the  dorsum ;  angle  of  the  antero-lateral  ambulacra 
44° ;  angle  of  the  postero-lateral  pair  60° ;  posterior  border 
truncated  obliquely  downwards  and  inwards ;  sternal  portion 
of  the  interambnkcrum  tumid  and  prominent  at  the  base, 
amounting  almost  to  a  deformity. 

Dimensions, — ^Antero-posterior  diameter  2  ^  inches,  transverse 
diameter  2^j^  inches,  height  at  the  deepest  part  \^  inch. 
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Description. — This  remarkable  Urchin  wants  the  symmetrical 
proportions  of  the  other  Schizasters  met  with  in  the  same  rocks ; 
it  is  rounded  and  broad  before^  and  tapers  into  a  narrow  wedge- 
shape  process  behind ;  the  dorsal  surface  inclines  forwards  at  an 
angle  of  17° ;  the  ambulacral  areas  are  long.  The  single  anterior 
area  compared  with  S,  eurynotus  is  narrow^  and  of  a  uniform 
width ;  it  is  1/^  inch  in  length  from  the  apical  disc  to  the 
fasciole ;  there  are  twenty-four  pairs  of  pores  in  the  avenues, 
the  external  being  much  larger  than  the  internal  row,  although 
this  is  properly  speaking  a  generic  character.  The  antero-lateral 
ambulacra  diverge  nearly  straight  outwards  at  an  angle  of  44° ; 
they  form  deep  depressions  in  the  test  1-^  inch  in  length,  and 
the  zones  contain  thirty  pairs  of  holes  in  each :  the  postero- 
laterals are  slightly  petaloid,  and  gently  flexed  outwards ;  thev 
are  ^^ths  of  an  inch  in  length,  and  diverge  at  an  angle  of  6Cr. 
The  zones  contain  about  twenty  pairs  of  holes ;  the  test  being 
nearly  as  broad  as  it  is  long  across  the  termination  of  the  an- 
tero-lateral ambulacra ;  the  anterior  border  is  gently  rounded, 
and  has  a  rather  deep  anteal  sulcus  for  the  ambulacrum ;  from 
the  same  point  to  the  posterior  extremity  it  tapers  suddenly, 
which  gives  a  wedge-shaped  appearance  to  the  test  when  viewed 
from  above.  The  most  remarkable  feature  in  this  Urchin  is  the 
curious  form  which  the  single  interambulacrum  assumes,  owing 
to  the  great  development  of  this  area ;  the  dorsal  surface  forms  an 
inclined  plane  having  an  inclination  of  17°;  the  anterior  part  is 
therefore  very  much  depressed,  and  the  posterior  part  much  ele- 
vated. The  single  interambulacrum  forms  a  prominent  beak- 
like process,  beneath  which  the  posterior  border  is  broad,  and 
inclined  downwards  and  forwards ;  the  sternal  portion  of  this 
urea  is  prominent  and  convex,  towards  which  the  basal  parts  of 
the  lateral  interambulacra  slope  suddenly  forwards  and  inwards. 
The  anus  is  pyriform,  and  placed  high  up  underneath  the  beak- 
like process.  Tlie  mouth  is  situated  near  the  anterior  border ;  it 
has  a  large  under-lip,  but  is  crushed  in  the  small  specimen,  and 
covered  up  in  all  the  others  before  us.  The  small  apical  disc  lies 
concealed  at  the  posterior  third  of  the  dorsum  by  the  prominent 
apices  of  the  lateral  interambulacra.  The  peripetal  fasciole  takes 
a  zigzag  course  along  the  outer  borders  of  the  ambulacra,  and 
from  the  base  of  the  antero-laterals  it  passes  nearly  at  right 
angles  across  the  anterior  interambulacra  to  the  external  side  of 
the  single  ambulacrum,  where  it  makes  another  angle,  then 
passes  down  the  side  thereof  I'^ths  of  an  inch,  dips  into  the  sul- 
cus and  unites  with  the  opposite  fasciole.  The  lateral  fasciole 
commences  at  the  angle  near  the  base  of  the  antero-lateral  am- 
bulacra, and  passes  downwards  and  backwards  nearly  in  a  straight 
line  over  the  angle  of  the  posterior  border  at  some  distance  from 
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the  anus,  and  meets  the  one  from  the  opposite  side,  at  the 
middle  line  near  the  base ;  in  the  triangle  thus  formed,  the  caudal 
process  and  anus  occupy  the  base,  and  a  depression  lies  beneath 
which  is  filled  with  tubercles  somewhat  larger  than  those  on  the 
dorsum,  but  smaller  than  those  on  the  base ;  the  tubercles  are 
perforated  and  raised  on  prominent  crenulated  bosses  (fig.  3  c) ; 
the  sternal  and  basal  portions  of  the  test,  as  well  as  the  anterior 
border,  being  furnished  with  much  larger  tubercles. 

Affinities  and  differences. — The  straightness  of  the  pairs  of 
ambulacra,  and  the  narrowness  of  the  single  anterior  ambulacrum, 
are  alone  sufiicient  to  distinguish  S,  Desori  from  S.  evrynotus 
when  viewed  only  from  above,  but  when  we  add  to  these  the 
remarkable  oblique  truncation  of  the  posterior  border  (fig.  3  i), 
the  great  tumidity  of  the  sternum,  and  the  sloping  character  of 
the  sides  of  the  base,  we  discover  how  widely  different  these  two 
forms  are  from  each  other.  The  same  group  of  characters  serves 
to  distinguish  it  from  S.  Parkinsoni,  but  in  this  species  the  apical 
disc  is  much  nearer  the  centre  of  the  test ;  the  antero-lateral 
ambulacra  are  arched  outwards,  and  the  postero-laterals  are  pro- 
portionately longer. 

Locality  and  stratigraphical  position. — Collected  from  the  cal- 
careous sandstone  bed  No.  4,  at  Malta ;  the  large  specimen  be- 
longs to  the  Bristol  Institution,  the  others  form  part  of  Earl 
Ducie's  collection.  We  dedicate  this  species  to  M.  Desor  of 
Neufch&tel,  one  of  the  learned  authors  of  the  'Catalogue  raisonne 
des  Echinides.^ 

Schizaster  Parkinsoni^  Defrance  sp.     PI.  V.  fig.  3  or-c. 

Syn.  Spatangus  Parkinsoni,  Defrance,  Diet.  Sc.  Nat.  torn.  50.  p.  96 ; 

Desmoulins,  Etudes  sur  les  Echinides,  p.  394.  no.  29. 
Spatangus  lacunosus,  Parkinson,  Organic  Remains,  vol.  iii.  tab.  3. 

^g.  12. 
Schizaster  Parkinsoni,  Ag^sh  and  Desor,  Cat.  raisonn^  Ann.  Sc.  Nat. 

torn.  viii.  p.  22. 

Test  cordate,  depressed  anteriorly,  elevated  posteriorly;  apical 
disc  nearly  central ;  sides  expanded  and  tumid ;  cheeks  sloping 
and  contracted;  single  ambulacrum  rather  wider  than  the 
anterior  pair,  of  the  same  diameter  throughout,  except  near 
the  apex;  antero-lateral  ambulacra  diverge  at  an  angle  of  35°; 
length  1  inch  ;  postero-lateral  make  an  angle  of  65° ;  length 
j^^ths  of  an  inch ;  posterior  part  of  the  back  raised  into  a  long 
prominent  carina;  posterior  horder  obliquely  truncated ;  base 
convex ;  mouth  near  the  anterior  border ;  anteal  sulcus  nar- 

.  row  and  of  moderate  depth. 

Dimensions.  —  Adult.  Antero-posterior  diameter  2^^  inches, 
transverse  diameter  2^^  inches,  height  l^J  inch. 
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Junior.    Antero-posterior  diameter  2  inches^  transverse  dia- 
meter 1-^  inch^  height  l^^  inch. 

Description, — We  have  identified  this  Urchin  with  that  figured 
by  Parkinson  in  his  '  Organic  Remains/  not  however  without 
much  hesitation,  inasmuch  as  that  figure  is  without  details,  and 
is  moreover  drawn  from  a  distorted  specimen.  We  have  in  vain 
endeavoured  to  find  out  the  original,  and  have  therefore,  from 
the  central  position  of  the  apicd  disc  and  the  great  divergence 
of  the  ambulacra,  and  from  its  being  at  the  same  time  the  most 
common  of  all  the  Maltese  Schizasters,  and  the  one  most  likely 
to  have  been  sent  to  Parkinson,  adopted  Defrance^s  identifi- 
cation. The  test  is  heart-shaped,  its  widest  part  being  at  a 
line  drawn  across  the  disc ;  from  this  imaginary  line  the  back 
slopes  obliquely  forwards,  and  the  border  is  rather  bevelled  away 
at  the  cheeks ;  from  the  same  line  backwards  there  rises  a  pro- 
minent ridge  which  bends  over  into  a  short  tail-like  process.  The 
ambulacral  areas  (3  a)  are  deeply  sunken,  the  single  ambulacrum 
has  a  tapering  lanceolate  form,  and  the  anteal  sulcus  is  deep  and 
narrow ;  the  poriferous  zones  lie  in  the  angle  of  the  depression ; 
thej  consist  of  twenty-five  pairs  of  holes,  of  which  the  outer 
senes  is  the  largest ;  the  length  of  the  petaloidal  portion  of  this 
area  from  the  apex  to  the  fasciole  is  \^j^  inch.  The  antero- 
lateral ambulacra  (3  a)  are  more  divergent  in  this  species  than 
in  the  other  Schizasters  met  with  in  the  same  rocks ;  they  are 
1^^^  inch  in  length  and  are  slightly  curved  outwards  and  back- 
wards ;  they  mi^e  an  angle  of  35° ;  the  number  of  pores  (3  c) 
in  the  zones  is  respectively  thirty-six  and  thirty-four,  the  apical 
eight  pairs  being  almost  microscopic :  the  postero-lateral  pair 
are  i%ths  of  an  inch  in  length  and  slightly /-shaped ;  they  are 
directed  backwards  at  an  angle  of  65^,  and  are  proportionately 
narrower  than  the  anterior  pair ;  there  are  twenty-two  pairs  of 
holes  in  each  of  the  zones,  the  upper  six  pairs  of  which  are 
microscopic.  The  peripetal  fasciole  (3  b)  is  distinctly  defined  and 
passes  close  to  the  bases  of  the  petaloid  portions  of  the  ambu- 
lacra, but  at  a  short  distance  from  the  sides  thereof  it  describes 
a  curve  inwards  in  passing  over  the  anterior  interambulacra,  and 
dips  obliquely  into  the  anteal  sulcus  where  it  unites  with  that  of 
the  opposite  side.  The  lateral  fasciole  is  large  and  very  distinct ; 
it  takes  a  backward  and  downward  course  towards  tne  base  of 
the  posterior  border,  and  joins  its  fellow  at  some  distance  be- 
low the  anus ;  the  two  fascioles  form  the  letter  V  in  their  trajet 
on  the  test.  The  apical  disc  is  situated  very  near  the  centre  of 
the  back,  removed  a  little  nearer  to  the  posterior  than  the  ante- 
rior border ;  it  is  perforated  with  four  equal-sized  genital  holes. 
The  anus  is  oblong,  situated  high  up  in  the  obliquely  truncated 
posterior  border,  in  which  is  a  triangular  depression  limited  on 
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the  sides  by  the  fasciole,  and  above  by  the  anal  opening  and 
caudal  process ;  the  base  is  convex ;  the  sternum  is  not  veir  pro- 
minent^ and  has  lines  of  tubercles  proceeding  in  radii  m>m  a 
point  near  the  border ;  the  basal  portions  of  the  posterior  ambu- 
lacra are  naked,  and  around  the  mouth  buccal  pores  are  seen, 
which  extend  at  considerable  intervals  along  the  trajet  of  the 
posterior  pair.  The  mouth  is  situated  in  the  anterior  fourth  of 
the  base  and  has  a  projecting  under-lip ;  the  basal  parts  of  the 
interambulacra  gliae  into  the  general  convexity  of  the  floor  <^ 
the  test ;  the  lateral  pair  have  a  regular  tuberculation,  but  on 
the  anterior  pair  the  tubercles  are  larger  and  more  irregular. 

Affinities  and  differences. — The  nearly  central  position  of  the 
apical  disc  and  the  greater  divergence  of  the  antero-lateral  am- 
bulacra distinguish  this  Urchin  from  its  congeners ;  the  narrow- 
ness of  the  odd  ambulacnim  and  the  absence  of  the  swelling-out 
in  the  centre  of  the  same,  serve  to  separate  it  from  S.  eurynotus ; 
the  blunt  caudal  process,  the  small  posterior  border,  and  the 
general  tumidity  of  the  sides  distinguish  it  from  S.  Desori. 

Locality  and  stratigraphical  j^owTton,— Collected  from  bed 
No.  4,  the  calcareous  sandstone  at  Malta,  where  it  is  common ; 
it  is  found  likewise  in  the  Molasse,  middle  tertiaries,  of  Mar- 
tigues,  Bouches-du-Rhone.  Fine  specimens  are  contained  in  the 
British  Museum,  Jermyn  Street  Museum,  and  that  of  the  Bristol 
Institution. 

Since  the  preceding  sheets  of  this  memoir  have  been  passing 
through  the  press,  we  have  had  the  opportunity  of  examining 
the  Maltese  fossils  belonging  to  the  Geological  Society,  and  some 
that  had  escaped  our  notice  in  the  British  Museum  collection ; 
from  these  new  materials  the  following  notes  are  now  added : — 

Clypeaster  Reidii,  Wright,  n.  sp. 

Test  large,  broadly  pentagonal,  and  much  elevated;  border 
abrupt,  mar^  thin  and  undulated,  rising  with  steep  sides  at 
angles  of  6Cr,  and  with  a  very  little  curve  towards  the  vertex, 
which  is  nearly  central ;  petaloidal  portions  of  the  ambulacral 
areas  lai'ge,  nearly  equal  in  width,  and  extending  over  nearly 
three-fourths  of  the  sides ;  base  quite  flat ;  mouth  small,  pen- 
tagonal, nearly  central;  basal  ambulacral  sulci  proceeding 
from  the  angles  of  the  mouth,  narrow,  and  sharply  defined ; 
anus  round,  near  the  posterior  margin ;  tubercles  on  the  upper 
surface  small  and  closely  set  together,  those  on  the  base  a 
little  larger ;  apical  disc  nearly  central  and  prominent,  with 
an  outer  circle  of  genital  holes,  and  an  inner  circle  of  eye- 
holes having  the  madreporiform  tubercle  in  the  centre. 
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Dimensions. — Antero-posterior  diameter  5^  inches,  trans- 
verse diameter  5-^  inches,  height  2^  inches. 

Description. — ^Tnis  large  Clypeaster  has  been  mistaken  for  one 
of  the  varieties  of  C  aUus,  but  a  careful  study  of  its  test  dis- 
closes characters  by  which  it  is  readily  distinguished  from  that 
common  form.  The  circumference  is  nearly  pentagonal ;  it  is 
rounded  before,  undulated  on  the  sides,  and  nearly  straight 
behind ;  the  sides  of  the  pentagon  are  of  unequal  length,  those 
forming  the  front  of  the  test  are  the  shortest,  those  of  the 
middle  are  somewhat  longer,  and  the  posterior  single  side  is  the 
longest  There  is  scarcely  any  margin  to  the  test  in  this  species, 
as  the  sides  rise  abruptly  from  the  border  to  the  apex,  making 
angles  of  60^  with  the  base,  and  being  only  slightly  curved  in- 
wards; the  dorsum  is  therefore  very  small  in  proportion  to  the 
diameter  of  the  base.  The  petaloidal  portions  of  the  ambulacral 
areas  extend  over  nearly  three-fourths  of  the  sides ;  they  form 
long  elegantly-shaped  petals,  narrower  in  proportion  to  their 
length  than  those  of  C.  alius,  and  consequently  allowing  of  a 
greater  development  of  the  interambulacral  areas  than  in  that 
species;  the  petaloidal  ambulacral  areas  are  nearly  all  of  the 
same  length,  width  and  structure ;  the  centre  of  each  petal  is 
arched  and  costated,  and  forms  a  considerable  relief  on  the  sur- 
face of  the  test.  The  poriferous  zones  lie  in  slight  depressions 
on  their  sides ;  each  zone  contains  sixty-two  pairs  of  pores  set 
widely  apart ;  in  the  inner  row  the  holes  are  round,  in  the  outer 
row  they  are  oblong,  and  both  are  united  by  straight  oblique 
sulci;  the  external  surface  of  the  partition-wall  between  each 
pair  is  covered  with  a  row  of  small  tubercles.  The  bases  of  the 
ambulacra  are  open,  but  not  so  widely  as  in  some  other  con- 
generic forms.  The  interambulacral  areas  are  nearlv  flat,  of 
moderate  width,  and  very  uniform  in  their  structure.  The  apical 
disc  occupies  the  centre  of  the  dorsal  surface ;  it  consists  of  two 
circles  of  holes ;  the  outer  is  formed  of  five  small  genital  holes, 
the  plates  of  which  are  not  distinguishable,  and  the  inner  of  live 
small  perforated  ocular  plates,  which  are  distinctly  visible  at  the 
apices  of  the  ambulacra.  The  madreporiform  tubercle  occupies 
the  centre,  and  forms  a  button-like  prominence  there ;  the  border 
is  thin  and  undulated,  and  this  portion  of  the  test  presents  a 
striking  difference  to  the  obtuse  marginal  fold  seen  in  C  alius. 
The  base  is  quite  flat ;  the  pentagonal  mouth  is  small  and  nearly 
central ;  the  oral  lobes  are  curved  inwards  at  an  acute  angle,  and 
the  five  ambulacral  sulci  are  sharply  defined  as  they  radiate 
from  the  sides  of  the  pentagon  to  the  border.  The  anus  is 
round,  and  is  situated  near  the  posterior  border :  the  tubercles 
on  the  upper  surface  are  small  and  closely  set  together ;  those 
on  the  base  are  a  little  larger. 
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Affinities  and  differences. — Clypeaster  Ueidii  very  much  reaem- 
blea  C.  umbrella  both  as  to  height^  widths  and  the  smallness  of 
its  tubercles ;  it  is  distinguished  from  that  species  by  the  follow- 
ing characters :  C  Reidii  is  more  elongated ;  the  pc^oidal  am- 
budacra  are  longer  and  narrower ;  the  interambidacra  are  flat- 
tened and  slightly  curved ;  the  base  is  quite  flat,  and  the  oral 
lobes  are  curved  acutely  inwards.  In  C.  vmbrella  the  interam- 
bulacra  are  arched  and  costated,  the  base  is  concave,  and  the 
oral  lobes  slope  obliquely  inwards.  Compared  with  C.  altus^  the 
diflerences  are  founH  to  be  still  greater :  in  C  Reidii  the  test  is 
broader  in  proportion  to  its  length  ;  the  petaloid  ambulacra  are 
narrower ;  the  poriferous  zones  are  not  so  open  at  the  base.  The 
apical  disc  is  convex  and  prominent  in  C.  Reidii,  and  depressed 
in  C  alius.  In  C  Reidii  the  border  is  thin  and  sharp,  and  the 
base  is  flat.  In  C.  alius  the  border  is  thick  and  rounded,  and 
the  base  is  concave.  In  C.  Reidii  the  mouth  is  small,  and  the 
oral  lobes  curve  acutely  inwards;  whilst  in  C.  alius  the  large 
mouth  lies  at  the  bottom  of  a  concave  depression  formed  by  the 
gradual  inward  sloping  of  the  interambulacra.  The  distinctions 
between  our  species  and  that  of  C  scuiellatus  and  C.  margvnatus 
are  so  well  defined,  that  it  is  unnecessary  to  make  a  comparison 
with  them. 

LocalUy  and  siratigraphical  position. — This  species  is  appa- 
rently from  bed  No.  I,  the  Grozo  marble,  but  this  we  cannot  with 
certamty  state.  Fine  specimens  are  in  the  Jermyn  Street  Mu- 
seum, and  in  the  collection  of  the  Geological  Society  of  London. 
We  dedicate  this  species  to  his  Excellency  Sir  William  Reid^ 
Governor  of  Malta,  whose  laudable  efibrts  to  form  a  public  col- 
lection of  Maltese  fossils  have  greatly  contributed  to  our  know- 
ledge of  the  palseontology  of  the  island. 

Genus  Pygorhynchus,  Agassiz,  1839. 

In  the  dismemberment  of  the  genus  Nucleolites  of  Lamarck^ 
M.  Agassiz  has  not  been  so  fortunate  as  in  other  groups  of 
Echinida :  the  characters  on  which,  for  example,  Catopygus  and 
Pygorhynchus  are  distinguished  from  Nucleolites  are  not  satis- 
factory, as  they  undergo  important  modifications  in  the  differem 
species  grouped  together  in  each  of  these  new  genera.  If  we 
take  a  type  specimen  of  each  genus  only  and  compare  them 
together,  we  admit  the  distinctions  pointed  out;  but  when  we 
examine  several  species  of  each  of  these  genera,  we  observe  the 
characters  gradually  blending  into  the  primary  type  form :  as 
representatives  in  time,  the  grouping  is  valuable,  but  the  zoolo- 
gical characters  in  our  judgment  are  too  indefinite  to  found 
genera  thereon.     With  these  remarks  we  refer  provisionally  the 
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small  Nadeolite  before  us  to  the  section  Pygorhynckus^  which 
is  thas  characterized  by  Agassiz  : — ^'  Form  elongated ;  ambu- 
lacra distinctly  petaloid^  often  costated  as  in  Echinolan^as. 
Mouth  central  or  subcentral^  pentagonal,  surrounded  with  five 
large  lobes,  and  a  distinct  rosette  of  buccal  pores.  Anus  pos- 
terior, nearer  the  superior  than  the  inferior  border/'  All  the 
species  of  the  genus  Pygorhynchus  belong  to  the  nummuUtic 
and  tertiary  rocks ;  those  of  the  genus  Catcpygtts,  with  one  ex- 
ception, are  cretaceous  forms. 

Pygorhynchus  Vassalli,  Wright,  n.  sp. 

Test  oblong,  wider  behind  than  before ;  interambulacrum  pro- 
duced into  a  caudal  elongation ;  petaloid  portions  of  the  am- 
bulacral  areas  narrow  and  short;  sides  tumid;  anus  small, 
round,  nearer  the  inferior  border  than  the  dorsum,  with  a 
projecting  beak-like  process  arching  over  its  upper  border, 
and  an  oblique  truncature  of  the  lower  part  of  the  border 
below ;  base  slightly  concave;  mouth  pentagonal,  nearly  cen- 
tral ;  oral  lobes  small ;  rays  of  the  poriferous  star  around  the 
margin  short. 

Dimensions, — ^Antero-posterior  diameter  1^^  inch,  transverse 
diameter  -/^y^^^  ^^  ^^  indi,  height  nearly  y%ths  of  an  inch. 
Most  of  the  specimens  average  only  from  one-half  to  two-thirds 
of  these  dimensions.  The  large  specimen  before  us  is  the  most 
perfect  we  have  examined. 

Descripiion, — This  small  Urchin  has  an  oblong  form ;  it  is 
rounded  before,  a  little  enlarged  towards  the  junction  of  the 
middle  with  the  posterior  third,  which  is  produced  into  a  caudal 
process.  The  sides  are  tumid,  and  the  upper  surface  is  flat- 
tened ;  the  petaloid  portions  of  the  ambulacral  areas  are  narrow 
and  short,  and  form  only  a  star  on  the  dorsum ;  the  single  and 
postero-lateral  areas  are  nearly  alike  in  width  and  length  ;  the 
antero-lateral  pair  are  rather  wider  and  shorter,  they  are  /^ths 
of  an  inch  in  length,  and  are  slightly  curved  forwards  and 
outwards;  their  poriferous  zones  contain  eighteen  pairs  of 
pores,  arranged  in  narrow  rows,  and  not  united  by  any  apparent 
slit.  The  postero-lateral  areas  are  ^^ths  of  an  inch  in  length,  and 
their  zones  contain  twenty  pairs  of  pores ;  these  areas  are  directed 
much  backwards,  which  makes  the  width  of  the  lateral  interam- 
bulacra  proportionally  greater.  The  apical  disc  is  nearly  central, 
but  nearer  the  anterior  border ;  it  has  four  large  genital  pores, 
and  five  well-marked  eye-holes.  The  single  ambtdacrum  is  almost 
identical  in  length  and  width  with  the  posterior  pair ;  the  apices 
of  all  the  ambulacra  are  rather  rounded  than  lanceolate.  The 
lateral  interambulacra  we  have  said  are  very  wide,  but  the  single 
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interambulacnim  is  narrow,  and  forms  a  conapicuous  prolon- 
gation or  beak-like  process,  which  arches  over  the  npper  border 
of  the  round  anal  opening,  situated  rather  below  the  middle  of 
the  posterior  border,  in  an  oblique  truncature  of  the  test :  this 
beak-like  process  is  not  seen  in  the  small  specimens  before  us ; 
it  would  therefore  appear  to  be  a  character  of  the  adult  con- 
dition only.  The  base  is  slightly  concave  towards  the  mouth, 
which  is  situated  nearer  the  anterior  border;  it  has  a  pentagonal 
form,  with  five  small  oral  lobes  covered  with  tubercles ;  between 
them,  the  terminations  of  the  ambulacra  form  five  short  pori- 
ferous petals.  The  tubercles  on  the  upper  surface  are  small  and 
irr^ularly  disposed  on  the  plates;  those  on  the  base  are  a  little 
larger,  especiallv  in  the  vicinity  of  the  mouth. 

Affinities  and  differences. — This  species  resembles  Catopygus 
fenestratus  from  the  upner  chalk  of  Ciply,  Belgium,  but  is  di- 
stinguished from  it  by  naving  the  sides  more  tumid  and  the 
upper  surface  flatter ;  the  posterior  border  is  likewise  more  pro- 
duced ;  it  distinctly  differs  from  it  however  in  having  the  base 
slightly  concave,  and  the  oral  lobes  less  developed.  It  differs 
from  I^ucleolites  {Pygorhynchus)  subcarinatus,  Goldf.,  from  the 
middle  tertiaries  of  Bunae,  in  having  more  tumid  sides,  a  less 
concave  base,  and  a  different  form  of  the  anal  opening.  From 
the  very  brief  notice  of  Catopygus  conformist  Desor,  from  the 
tertiaries  of  Orglande,  it  is  impossible  to  form  any  idea  how  far 
it  may  resemble  that  form,  as  it  is  neither  figured  nor  described, 
but  merely  entered  in  the  '  Catalogue  raisonne '  with  this  re- 
mark :  "  Mais  I'anus  est  un  peu  plus  has,  et  la  face  sup^eure 
plus  surbaiss^.^' 

Locality  and  stratigraphical  position. — Collected  from  bed 
No.  1,  Malta,  where  it  is  extremely  rare.  Specimens  are  in  the 
collection  of  the  Geological  Society,  the  Jermyn  Street  Museum, 
and  the  cabinet  of  Earl  Ducie.  We  dedicate  this  species  to 
Dr.  Vassallo  of  Malta,  under  whose  iudicious  care  and  continued 
research  the  public  collection  of  Maltese  fossils  has  been  greatly 
enriched. 

Spatangus  Desmarestii,  Goldf. 

Syn.  Spatangw Desmarestii,Go\d(,  Petref.  p.  153.  tab.  47.  fig.  4  a-^ ; 
Agassiz  and  Desor,  Cat.  raisonn^,  Ann.  Sc.  Nat.  torn.  viii.  p.  7. 

Test  cordate,  arched  and  carinated ;  anteal  sulcus  broad ;  peta- 
loid  portion  of  the  antero-lateral  ambulacra  long,  narrow,  and 
curved  outwards  and  a  little  backwards,  angle  of  inclination 
18° ;  postero-laterals  long  and  narrow,  angle  60° ;  only  a  few 
moderate-sized  tubercles  on  the  interambulacral  plates  between 
all  the  ambulacral  areas ;  border  slightly  obtuse ;  posterior 
part  truncated;  anal  opening  transversely  oblong;  base  piano- 
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convex ;  tubercles  moderate  in  size ;  mouth  transversely  ob- 
long, situated  at  the  iunction  of  the  anterior  with  the  middle 
third ;  tubercles  on  the  upper  sur£EU^  very  small. 

Dimensions, — A  German  type  specimen.  Antero-posterior  dia- 
meter 2/^  inches,  transverse  diameter  2^-^  inches,  height  l-j^ 
incL 

A  Maltese  specimen.  Antero-posterior  diameter  1-^  inch, 
transverse  diameter  1^  inch,  height  ^^ths  of  an  inch. 

Descry)tion. — This  Urchin  is  well  known  from  the  admirable 
figure  in  Goldfuss.  Its  upper  surface  is  more  convex  and  in- 
flated than  in  the  other  congeneric  species ;  it  is  higher  behind 
than  before,  and  has  a  blunt  ridge  which  passes  backwards  from 
the  disc  to  the  border.  The  antero-lateral  petaloidal  ambulacra, 
^§ths  of  an  inch  in  length,  curve  a  little  outwards,  forming  an 
angle  of  18® ;  their  zones  contain  from  twenty-two  to  twenty- 
four  pairs  of  pores,  separated  by  rather  thick  partitions  of  the 
test.  The  postero-lateral  areas  are  narrower  than  the  anterior 
pair,  and  rather  more  than  an  inch  in  length ;  their  zones  con- 
tain from  twenty-eight  to  thirty  pairs  of  holes,  and  they  form 
angles  of  60^.  The  interambulacral  areas  are  wide  and  largely 
developed  in  this  species ;  the  upper  plates  in  these  areas,  lying 
between  the  ambulacra,  support  only  very  small  perforated 
tubercles,  arranged  in  groups  of  threes  and  fours,  and  disposed 
on  all  the  areas;  this  character  serves  to  distinguish  S.  Des- 
marestii  from  all  its  congeners  at  present  known :  the  small 
tubercles  on  the  dorsal  surface  are  very  small,  and  closely  set 
together.  The  single  ambulacrum  is  lodged  in  a  broad  shallow 
valley,  which  forms  however  a  considerable  anteal  sulcus ;  the 
pores  in  this  area  are  so  much  covered  up  with  matrix  in  our 
specimen,  that  we  are  unable  to  count  their  number.  The  pos- 
terior border  is  truncated,  and  the  large  transverselyoval  anal 
opening  occupies  the  upper  part  of  this  region.  The  shelly 
matrix  entirely  conceals  the  course  of  the  subanal  fasciole.  The 
sternal  portion  of  the  interambulacrum  is  slightly  convex,  and 
covered  with  small  tubercles  that  radiate  in  lines  in  all  direc- 
tions from  a  central  point ;  the  basal  portions  of  the  anterior  and 
lateral  interambulacra  are  covered  with  larger  tubercles,  and  the 
naked  intermediate  spaces  indicate  the  trajet  of  the  basal  por- 
tions of  the  postero-lateral  ambulacra  from  the  border  to  the 
mouth.  The  mouth  is  situated  at  the  junction  of  the  anterior 
with  the  middle  third ;  it  is  much  elongated  transversely,  and 
has  five  poriferous  petals  surrounding  it.  The  apical  disc  is 
small  and  nearly  centra] ;  it  has  four  genital  holes  and  five  small 
eye-holes. 

Affinities  and  differences, — The  inflation  of  the  test,  the  small- 
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ness  of  the  large  tubercles  on  the  apper  surface^  and  their  pre- 
sence on  the  interambulacrum,  serve  to  distinguish  this  species 
from  its  congeners. 

Locality  and  stratigraphical  position, — Found  with  S,  Hof- 
manni  in  bed  No.  4,  the  calcareous  sandstone  at  Malta^  where  it 
is  rare.  The  Maltese  specimens  we  have  seen  are  small^  and  do 
not  exceed  the  dimensions  given ;  they  are  contained  in  the  «d1- 
lections  of  the  British  Museum  and  the  Geological  Society.  In 
(Germany  it  is  found  in  the  middle  tertiaries  at  *'  Duberge  bei 
Biinde^  and  at  Astrupp  bei  Osnabriick.^^  The  admirable  figure 
given  by  Groldfuss  of  this  species  is  all  that  can  be  desired. 

Grenus  Eupataous,  Agassiz,  1847. 

Spatangoid  Urchins^  with  a  cordate  or' elliptical  form^  more  or 
less  depressed ;  the  petaloid  portions  of  the  antero-  and  postero- 
lateral ambulacral  areas  are  wide ;  the  single  area  is  lodged  in 
a  shallow  anteal  sulcus^  and  the  entire  ambulacral  star  is  closely 
surrounded  by  a  broad  well-defined  peripetal  fasciole^  which 
undulates  round  its  margin ;  within  this  fasciolar  space^  the  in. 
terambulacral  plates  carry  very  large  perforated  tubercles  raised 
on  crenulated  bosses^  and  surrounded  by  wide  smooth  areolas, 
like  those  in  the  genus  Spatangus,  The  heart-shaped  shield^ 
beneath  the  anal  openings  is  likewise  surrounded  by  a  well- 
defined  subanal  fasciole.  The  basal  portions  of  the  postero- 
lateral ambulacra  form  broad,  naked  bands^  between  the  poste- 
rior border  and  the  mouth.  The  other  characters  resemble  those 
of  Spatangus,  from  which  it  differs  however  in  possessing  a  peri- 
petal  fasciole. 

Evpatagus  De  Koninckii,  Wright,  n.  sp. 

Syn.  Spatangus  De  Koninckii,  Wright,  Ann.  of  Nat.  Hist.  vol.  xv. 
p.  178. 

The  test  of  the  original  specimen  of  Eupatagus  De  Koninckii 
having  had  the  external  layer  of  its  shell  and  consequently  its 
fascioles  denuded,  we  are  now  enabled  to  correct  our  determi- 
nation of  this  species  from  a  specimen  in  the  collection  of  the 
British  Museum,  in  which  these  important  parts  of  the  anatomy 
of  the  skeleton  are  well  preserved.  For  the  description  pf  this 
Urchin  see  our  article  Spatangus  De  Koninckii,  to  which  we 
subjoin  the  following  note : — The  peripetal  fasciole  is  rather 
broad,  surrounding  with  little  undulation  the  ambulacral  star, 
and  forming  a  well-defined  boundary  between  that  portion  of 
the  upper  surface  with  large  perforated  tubercles,  and  that  part 
with  very  small  tubercles;  the  subanal  fasciole  heart-shaped, 
rather  broad,  and  enclosing  a  shield-like  space  filled  with  larger 
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tubercles ;  it  extends  from  the  prominent  point  of  the  base  to 
near  the  lower  part  of  the  anal  opening. 

Scalaria  Duciei,  Wright^  n.  sp.     PI.  VII.  fig.  4  a,  b. 

Diagnosis. — Shell  turriculated,  imperforate ;  spire  gently  taper- 
ing ;  whorls  ten,  with  transverse  prominent  plates  and  longi- 
tudinal elevations.  The  transverse  plates,  nineteen  in  number 
on  the  body- whorl,  are  formed  of  numerous  thin  shelly  laminse, 
closely  united  where  they  proceed  from  the  whorl,  but  out- 
wardly they  expand  and  form  a  rather  irregular  undulated  sur- 
face; each  plate  describes  three  curves;  two  of  these,  the 
anterior  and  posterior,  are  short,  and  the  central  one  is  long, 
forming  an  arch  over  the  whorl ;  the  posterior,  at  their  junc- 
tion with  the  central  curve,  form  angles,  from  whence  blunt 
spiny  processes  proceed ;  these  form  a  conspicuous  ridge  on 
the  posterior  upper  part  of  the  whorls ;  the  junction  of  the 
anterior  with  the  central  curves  forms  a  carina  on  the  body- 
whorl,  which  commences  at  the  posterior  border  of  the  aper- 
ture, and  terminates  at  the  anterior  part  thereof,  at  a  di- 
stance from  the  umbilical  ridge.  The  longitudinal  elevations 
form  a  kind  of  cellular  structure;  between  the  plates  they  are 
seven  or  eight  in  number,  and  on  them  and  the  intervening 
surface  of  the  shell,  delicate  longitudinal  lines  are  sculptured. 
The  aperture  is  entire,  and  is  round  or  inclining  to  an  oblong. 

Dimensions. — Length  2^^*^  inches,  diameter  of  the  body-whorl 
^^ths  of  an  inch. 

Collected  from  the  calcareous  sandstone  No.  4,  at  Malta. 

Lenticulites  compianatus,  Defrance.     PI.  VII.  fig.  4  a,  b. 

Genus  Lenticulites,  Lamarck.  (Subkingdom  Radiata. 
Class  Foraminifera.  Order  Hilicosteaues,  D'Orb.  Family  Nau- 
tiloida.) — Shell  nautiloid,  equilateral,  spire  rolled  on  the  same 
plane,  compressed,  sublenticular,  multilocular ;  whorls  apparent, 
opening  narrow,  triangular,  prominent,  against  the  penultimate 
turn  of  the  spire. 

Diagnosis. — Shell  oblong,  lenticular,  much  compressed;  septa 
convex,  with  longitudLial  partitions,  nrowth  Imes  very  appa- 
rent.    Long  diameter  -^jths  of  an  inch. 

This  beautiful  Foraminiferous  shell  occurs  in  great  abundance 
in  No.  2,  the  yellow  sand  with  blackish  grains ;  in  fact  it  forms 
large  masses  of  rock  in  this  bed.  As  it  is  constantly  associated 
with  the  Echinoderms,  we  have  added  a  drawing  thereof.  De- 
france noticed,  but  did  not  figure  this  fossil ;  he  collected  it  at 
^'Anvers  pres  de  Pontoise,  k  Dax,  k  Loignan  pr^  de  Bordeaux, 
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k  Boutonnet  pr^  de  Montpellier^  et  en  Italic  dans  les  coaches, 
qui  paroissent  appartenir  an  calcaire  coquillier  grossier*/' 

EXPLANATION  OF  PLATES  IV.  V.  VI.  and  VII. 
Plate  FV. 

Fig,  1.  Cidaris  MeUtensis :  a,  the  upper  surface;  b,  side  view  of  the  am- 
bulacral  and  interambulacraJ  areas,  natural  size ;  c,  an  interam- 
bulacral  plate,  and  a  portion  of  an  ambulacra!  area  with  the 
porifSerous  zones,  magnmed. 

Fig.  2.  Echinus  Duciei :  a,  upper  surface ;  b,  side  view,  natural  size ;  c,  the 
form  of  the  mouth-opening,  showing  the  disposition  of  the  mar- 
ginal notches ;  d,  the  five  jaws  and  teeth  '*  in  situ,"  imbedded  in 
a  mass  of  rock ;  «,  the  apical  disc,  showing  the  arrangement  of 
the  genital  and  ocuUur  plates ;  /,  two  interambulacral  putes,  and 
a  portion  of  a  poriferous  zone,  magnified. 

Fig,  3.  Eckinokmpas  DeshayesU :  a,  the  upper  surface ;  b,  the  under  sur- 
face, natural  size ;  c,  a  portion  of  tne  test,  showing  the  tubercles, 
magnified ;  d,  a  portion  of  an  ambulacral  area,  and  poriferous 
zones,  magnified. 

Platb  V. 

Fig.  1.  Brissus  kttus:  a,  the  dorsal  surface,  reduced  one-third  in  size; 
b,  the  apical  disc,  magnified ;  c,  the  perforated  tubercles,  with 
their  crenulated  bosses  and  encircling  granules,  magnified. 

Fig.  2.  Brissus  oblongus :  a,  the  upper  surface,  showing  the  petaloid  am- 
bulacral star  and  peripetal  fasciole ;  b,  the  under  surmce,  showing 
the  subanal  fasciole,  natural  size ;  mouth,  and  the  trajet  of  the 
naked  basal  portions  of  the  ambulacra;  e,  the  tubercles,  and 
their  circles  of  granules,  magnified. 

Fig.  3.  Schisaster  Parhnsoni :  a,  the  upper  surface,  showing  the  petaloid 
ambulacral  star,  the  peripetal  and  lateral  fucioles,  the  natural 
size ;  b,s,  portion  of  the  peripetal  fasciole,  with  the  boundary 
granules,  magnified;  c,  a  portion  of  the  poriferous  zones,  mag- 
nified. 

Platb  VI. 

Fig.  1.  Brissopsis  Duciei :  a,  the  upper  surface,  showmg  the  petaloidal 
ambulacral  star,  surrounded  by  the  peripetal  fasciole,  reduced 
one-third ;  b,  six  plates  with  small  poriferous  tubercles  from  the 
anteal  sulcus ;  c,  form  of  the  pores,  and  arrangement  of  the  tuber- 
cles in  the  poriferous  zones ;  d,  the  larger  perforated  tubercles, 
and  their  crenulated  bosses  witli  their  circlets  of  mnules  ;  e,  a 
portion  of  the  peripetal  fasciole,  showing  how  Sstinctly  it  is 
defined  from  the  rest  of  the  surface  by  rows  of  granules. 

Fig.  2.  Brissopsis  crescenticus :  a,  the  upper  surface ;  b,  Sie  mider  surfSuse, 
natural  size ;  c,  the  arrangement  of  the  pores,  near  the  apical 
portion  of  one  of  the  zones. 

Fig.  3.  Schizaster  Desori :  a,  the  upper  surface ;  b,  the  under  surface, 
natural  size ;  e,  the  perforated  tubercles,  with  their  circlets  of 
granules  and  crenulated  bosses,  magnified. 


*  Diet.  Sc.  Nat.  tome  zxv.  p.  453. 
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Plate  VII. 

Pig.  1.  HenUaster  ScUke:  a,  the  upper  surfiace,  showing  the  amhulacral 
star  and  peripetal  fasciole,  natural  size ;  6,  the  under  surface  of 
the  same  test ;  c,  a  lateral  view^  to  show  the  great  height  of  this 
species ;  d,  the  perforated  tubercles  and  endrcling  granules,  mag- 
nified; e,  a  portion  of  the  single  ambulacrum,  showing  tne 
arrangement  of  the  pores ;  /,  a  portion  of  a  poriferous  zone. 

Fig,  2.  Hemiaster  Cotteami :  a,  the  upper  surface,  natural  size ;  b,  the 
perforated  tubercles,  with  thenr  circles  of  granules ;  c,  portion  of 
a  poriferous  zone ;  d,  portion  of  the  penpetal  fasdole,  with  its 
boundary  granules. 

Fig*  3.  Scdlaria  Duciei :  a,  shell,  the  natural  size ;  &,  a  fragment  showing 
the  mouth. 

Fig,  4.  Lenticulites  complanatus :  a,  natural  size  of  this  Foraminiferous 
shell;  b,  a  section  magnified,  showing  the  ceUs: — large  rocky 
masses  of  this  fossil  occur  in  the  yellow  sand  associated  with  the 
Urchins  of  that  deposit. 
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On  Perna  quadrata^  Sow.     By  John  Ltcbtt^  Esq. 
Read  SOth  January  1855. 


Thb  present  notice  of  a  fossil  shelly  which  has  already  been 
figured  and  described^  requires  some  explanation. 

The  Perm  quadrata  of  the  '  Mineral  Conchology/ 1. 490.  f.  2, 
represents  a  very  inequivalve  Perna ;  but  as  the  specimen  figured 
appears  to  have  been  somewhat  imperfect^  and  as  it  was  placed 
by  the  artist  in  an  unfortunate  position  and  is  seen  only  from 
a  single  point  of  view^  it  afibrds  a  very  insufficient  aid  to  a  de- 
scription which  is  substantially  correct  as  far  as  it  refers  to  the 
only  specimen  which  appears  to  have  been  at  the  disposal  of  the 
autnor.  With  such  an  illustration  it  will  not  afibrd  surprise  to 
find  that  Phillips  in  his  Geology  of  Yorkshire,  t.  9.  f.  24,  repre- 
sented a  secona  and  very  different  shell  under  the  name  of  Perna 
quadrata ;  and  as  the  latter  work  contains  no  deecriptions  of  spe- 
cies, Goldfufts  was  in  turn  also  misled  to  figure  a  third  Perna 
distinct  from  both  the  others  under  the  same  name  (Petrefacta, 
t.  108 );  upon  the  same  plate  however  is  Perna  ruffosa,  which  is 
identical  with  the  quadrata  of  Phillips ;  the  latter  is  an  equivalve, 
squamous,  thick  shell,  well  known  to  collectors  of  British  Inferior 
Oolite  fossils.  There  is  another  inducement  to  acquire  a  correct 
knowledge  of  the  original  PenM  quadrata,  inasmuch  as  the  spe- 
cies is  a  very  remarkable  one,  constituting  a  departure  from  the 
typical  forms  of  the  Penue,  and  approaching  to  others  of  the 
kindred  genus  Inoceramus.  The  diagnosis  of  this  shell  in  the 
'  Mineral  Conchology '  is  as  follows  : — '*  Quadrilateral,  one  side 
shorter  than  the  other  three ;  valves  gibbose,  unequal,  the  shorter 
side  very  concave,  bounded  by  two  obtuse  carinse.'' 

The  figure  in  the  '  Mineral  Conchology '  has  the  right  or 
flattened  valve  facing  the  spectator;  the  contour  of  the  larger  or 
convex  valve  therefore  is  not  seen  :  the  shell  is  not  placed  upright 
upon  the  page,  the  lower  border  forming  the  right-hand  side  of 
the  figure :  even  the  outline  is  not  perfect,  as  there  seems  to  be  a 
portion  of  the  lower  border  wanting,  and  thus  forming  an  angle 
at  its  anterior  extremity,  which  would  be  rounded  were  that  part 
entire. 

The  typical  PenuB  are  equivalve  or  subequivalve ;  their  fibrous 
tests  are  squamous  externally,  and  acquire  great  thickness  with 
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advance  of  growth ;  the  valves  are  so  much  flattened,  that  their 
attenuated  apical  extremities  have  not  more  thickness  or  con- 
vexity than  the  corresponding  parts  of  the  Pinna  and  Myiili ; 
the  hinge-plate  is  always  broad,  the  greater  length  of  the  valve 
being  always  perpendicular  to,  or  in  the  opposite  direction  to 
the  line  of  the  hinge-plate.  Perna  quadrata,  on  the  contrary, 
is  very  inequivalve,  and  with  advance  of  growth  it  becomes 
almost  gryphoidal ;  the  umbo  of  the  larger  valve  is  very  promi- 
nent, straight  and  incurved ;  the  anterior  side  of  the  valve  is 
steep,  with  a  large  excavation,  byssal  aperture  and  corrugated 
border ;  the  posterior  side  is  much  compressed,  and  extended  into 
a  kind  of  imperfect  wing ;  the  hinge-plate  is  narrow,  its  border 
is  much  lengthened,  so  that  the  greater  length  of  the  valve  is  in 


Perna  quadrata.  Sow. 
1.  Exterior  of  the  convex  valve.     2.  Hinge-plate  of  the  flattened  valve. 

(Reduced  one-fourth.) 
that  direction,  and  the  shell  is  transverse ;  the  narrow  hinge- 
plate  renders  the  ligamental  grooves  very  short,  their  diameter 
laterally  being  equd  to  their  length,  as  is  often  seen  in  the 
genus  Gervillia ;  they  diminish  rapidly,  so  that  the  posterior  half 
of  the  hinge-line  is  destitute  of  hinge-plate  and  grooves.  The 
byssal  aperture  is  formed  by  the  larger  valve  only.  In  both 
valves  the  test  is  very  thin,  excepting  at  the  prominent  umbo 
and  anterior  side  of  the  larger  valve ;  the  surface,  unlike  that  of 
the  typical  Perna,  is  smooth ;  the  right  valve  has  little  con- 
vexity, and  its  umbo  little  prominence;  its  anterior  border  is 
thickened  as  in  the  other  valve. 

In  the  Perna,  as  in  the  Inoperami,  much  variability  exists  in 
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Bpecimens  of  the  same  speciea^  the  result  not  only  of  difiSsrent 
stages  of  growth^  but  also  of  individual  peculiarities.  All  the 
specimens  of  Pema  quadrata  differ  more  or  less  firom  each  other 
and  from  the  figure  in  the  '  Mineral  Conchology/  so  that  the 
identity  of  these  specimens  with  Sowerby's  shell  has  not  been 
ascertained  without  the  examination  of  a  considerable  number  of 
examples.  The  contrast  which  Pema  quadrata  presents  to  the 
typical  PerruB  is  therefore  very  great;  its  general  aspect  is  in 
fact  that  of  an  Inoceramus,  more  especially  of  the  subinvolute 
forms  of  the  latter  genus^  from  which  it  is  distinguished  only  by 
the  anterior  excavation  and  aperture ;  but  as  this  feature  is  one 
only  of  subordinate  value  when  viewed  singly,  there  would  seem 
to  need  the  addition  of  some  other  distinctive  features  ere  we 
are  enabled  to  affirm  the  clear  generic  separation  of  Pema  and 
Inoceramus.  The  oblong  flattened  figure  of  the  smaller  valve 
and  the  thinness  of  the  test  might  cause  it  to  be  mistaken  for  a 
Crenahda  when  the  hinge-plate  is  not  exposed.  Pema  quadrata 
may  therefore  be  regarded  as  the  type  of  a  group  of  inequivalve 
transverse  shells,  whose  relation  to  the  typical  Pema  may  be 
compared  with  that  which  certain  aberrant  species  of  the  kindred 
genera  Inoceramus  and  Gervillia  bear  to  their  respective  typical 
groups.  Of  the  Jurassic  forms  may  be  instanced  the  large  0«r- 
villia  Hartmanni  and  6.  tortuosa,  compared  with  the  flattened  sub- 
equivalve  species  of  the  same  genus ;  in  these  and  other  instances 
the  inequality  of  the  valves  becomes  more  marked  with  advance  of 
growth.  The  very  perfect  preservation  of  the  hinge-plate,  together 
with  the  condition  of  the  tests  of  associated  bivalves,  forbids  the 
supposition  that  the  thinness  of  the  test  has  been  produced  by 
the  removal  of  thick  nacreous  layers  from  the  inner  surface. 

Dimensions. — Length  of  our  largest  specimen  in  the  direction 
of  the  hinge-line  5^  inches,  height  8|  inches,  convexity  of  the 
larger  valve  2  inches. 

Geohaical position  and  localities. — ^The  specimen  figured  in  the 
'  Mineral  Conchology  *  is  from  the  Combrasn  of  Bulwick ;  our  own 
specimens  are  from  the  freestone  portion  of  the  Inferior  Oolite 
near  Nailsworth,  from  a  quarry  in  Woodchester  Park,  worked  for 
the  purposes  of  the  Roman  Catholic  Monastery;  specimens  have 
also  been  obtained  in  the  freestone  quarries  of  Scar  HiU  in  the 
parish  of  Minchinhampton,  thus  affording  an  additional  instance 
of  that  general  resemblance  between  the  Testacea  of  theCombrash 
and  the  Inferior  Oolite,  which  has  been  noticed  by  Prof.  Buck- 
man  in  a  paper  on  the  Combrash  of  Cirencester,  and  which  forms 
a  part  of  the  Proceedings  of  the  Cotteswold  Naturalists*  Club. 
The  exact  position  of  Pema  quadrata  in  the  freestone  is  the  two 
uppermost  beds  of  that  rock,  immediatelv  underlying  the  Oolite 
marl,  or  in  its  absence,  the  cream-coloured  hard  argillaceous  lime- 
stone with  Nerinaas  which  replaces  it  in  the  vaUey  of  Nailsworth. 

Digitized  by  VjOOQ IC 


121 


On  a  New  Oenus  of  Fossil  Cidaridse^  with  a  Synopsis  of  the 
Secies  included  therein.  By  Thomas  Wright^  M.D.^  F.B.S.E. 

Notwithstanding  the  many  new  generic  sections  introduced 
into  the  classification  of  Echinoderms^  by  MM.  Agassiz  and 
Desor^  and  the  important  light  thrown  by  these  savans  on  our 
knowledge  of  the  numerous  species  of  this  class  contained  in 
European  collections^  still  the  progress  of  discovery  renders  it 
imperative  on  palseontologists  to  modify  from  time  to  time 
many  of  the  opinions  put  forward  by  these  authors  in  their 
'  Catalogue  raisonn^/  When  the  amount  of  real  work  done  by 
them  is  taken  into  account^  in  a  field  which  was  then  compara- 
tively unknown^  the  wonder  is^  not  that  mistakes  or  oversights 
dioidd  have  been  committed^  but  that  so  much  good  work 
under  the  circumstances  should  have  been  attained^  which  will 
bear  the  most  severe  criticism,  and  remain  as  it  was  left,  a  monu- 
ment of  the  genius  and  industnr  of  the  authors. 

In  our  memoirs  on  the  Cioaridse  of  the  Oolites,  we  have 
figured  and  described  three  species,  Goniopyffus  perforaius,  Pe- 
dina  Etheridgii  and  Pedina  Bakeri ;  the  true  generic  position  of 
these  forms  seemed  to  us  uncertain  at  the  time  our  papers  were 
passing  through  the  press,  as  they  exhibited  characters  which 
did  not  assimilate  with  either  of  the  generic  divisions  of  the 
'  Catalogue  raisonn^/  Our  materials  did  not  then  justify  us  in 
proposing  a  separate  genus  for  their  reception ;  the  discovery, 
however,  of  an  interesting  series  of  new  congeneric  forms  has 
now  enabled  us  to  rectify  our  determination,  and  propose  the 
genus  Hemipedina  for  the  group,  to  which  we  have  added  a 
synopsis  of  the  species  included  therein. 

Hemipedina,  Wright,  1855. 

This  new  genus  is  composed  of  small,  neat,  and  highly  orna- 
mented Urchins,  much  depressed  on  their  upper  si^ace,  and 
with  a  flat  or  slightly  concave  base.  The  ambulacral  areas  are 
narrow  and  straight ;  the  pores  in  the  poriferous  zones  are  ar- 
ranged in  single  pairs ;  the  interambulacral  areas  are  in  general 
more  than  double  the  width  of  the  ambulacral,  with  two,  four, 
or  six  rows  of  tubercles  in  general  arranged  abreast  on  the  same 
tubercular  plate.  The  tubercles  are  perforated,  and  set  on  mam- 
millary  eminences  with  smooth  uncrenulated  summits ;  one  row 
of  tubercles  in  general  only  extends  from  the  peristome  to  the 
disc ;  the  other  rows,  when  there  are  four  and  six  rows  in  the 
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area^  stop  short  at  the  equator,  or  between  the  equator  and  the 
disc ;  the  intertubercular  space  on  the  upper  surface  of  the  test  is 
therefore  in  general  wide,  and  covered  with  a  small  miliary  gra- 
nulation. The  apical  disc  is  large ;  the  genital  and  ocular  plates 
are  expanded  and  foliated.  The  mouth-opening  is  of  moderate 
dimensions,  and  the  peristome  is  divided  into  ten  nearly  equal- 
sized  lobes.  The  spines  are  long,  slender,  and  needle-shaped ; 
those  that  are  known,  equal  at  least  the  diajneter  of  the  test,  and 
their  surface  is  sculptured  with  delicate  longitudinal  lines. 

Hemipedma  is  related  to  Diadema  in  having  the  pores  ar- 
ranged in  the  zones  in  single  pairs  and  the  tubcnrdes  perforated ; 
but  it  is  distinguished  from  Diadema  by  the  absence  of  crenu- 
lations  on  the  summits  of  the  mammillary  eminences.  It  is 
related  to  Pedina  in  possessing  perforated  and  uncrenulated 
tubercles ;  but  it  is  distinguished  from  that  genus  in  having  the 
pores  in  the  zones  in  single  pairs  (Pedina  having  the  pores  in 
triple  oblique  pairs  like  Echinus),  in  having  the  elements  of  the 
apical  disc  more  largely  developed,  and  in  the  species  being  nearly 
all  small  and  depressed  forms.  Hemipedina  is  related  to  Eckm^ 
opsis  in  possessing  uncrenulated  and  perforated  tubercles,  with 
the  pores  in  pairs ;  but  it  is  distinguished  from  the  latter  by  the 
narrowness  of  the  ambulacral  areas,  the  depressed  form  of  the 
test  {Echinopsis  being  high  and  inflated),  the  form  of  the  mouth- 
opening,  and  the  deep  decagonal  lobes  of  the  peristome  (that  of 
Echinopsis  being  almost  deprived  of  these  incisions),  together 
with  the  greater  size  and  development  (^  the  elements  of  the 
apical  disc. 

Hemipedina,  as  far  as  we  at  present  know,  is  composed  of 
Jurassic  species,  which  commence  in  the  lower  Lias  and  extend 
into  the  Coral  Rag,  each  stage  possessing  its  own  specific  forms. 
The  following  synopsis  of  the  British  species  now  before  us  will 
be  figured  and  described  in  detail  in  our  Monograph  on  the 
British  Oohtic  Cidaridse. 


A.  Species  from  the  Lias. 

Hemipedina  Bechei,  Wright. 

Cidaris  Bechei,  Broderip,  Gkol.  Proc.  ii.  202. 
Diadema  Bechei,  Agassiz,  Morris's  Catalogue  of  British  Fossils, 
1st  ed.  p.  51. 

Test  small,  much  crushed,  and  covered  over  with  spines ;  ambu- 
lacra with  two  rows  of  tubercles;  interambulacra  with  four 
or  six  rows  of  tubercles ;  spines  long,  slender  and  needle- 
shaped,  -^xi^hs  of  an  inch  in  length,  with  longitudinal  lines  on 
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the  snrfiGM^.     This  appears  to  be  identical  with  the  type-spe- 
cimen in  the  Museum  of  the  Geological  Society. 

Locality, — Lower  Lias,  Lyme  Begis. 
Coll.  J.  S.  Bowerbank,  Esq. 

Hemipedina  Bowerbankii,  Wright,  nov.  sp. 

Test  crushed,  l^^jth  of  an  inch  in  diameter ;  ambulacral  areas  nar- 
row, with  two  rows  of  marginal  tubercles  rather  smaller  than 
those  in  the  interambulacra,  a  tubercle  on  every  alternate 
plate ;  interambulacral  areas  wide,  with  six  rows  of  tubercles 
abreast,  surrounded  by  a  delicate  scrobicular  circle;  spines 
shorter  and  thicker  (^^ths  of  an  inch  in  length)  than  those  of 
H.  Bechei,  although  the  test  is  much  lai^er,  deeply  sculptured 
with  longitudinal  lines. 

Locality. — Lower  Lias,  Lyme  Regis. 
ColL  J,  S.  Bowerbank,  Esq. 

Hem^edina  Jardinii,  Wright,  nov.  sp. 

Test  small,  much  depressed;  ambulacral  areas  wide,  with  two 
rows  of  marginal  tubercles  which  extend  from  the  peristome 
to  the  disc ;  interambulacral  areas  with  two  rows  of  tubercles 
set  near  the  poriferous  zones,  from  eleven  to  twelve  tubercles 
in  each  row,  a  delicate  scrobicular  circle  of  granules  around 
each,  and  a  naked  intertubercular  space  in  the  centre ;  mouth- 
opening  small,  situated  in  a  depression ;  peristome  decagonal ; 
base  finely  radiated  in  consequence  of  the  size  and  regularity 
of  the  interambulacral  tubercles. 

Locality. — Marlstone  near  Ilminster,  Somersetshire,  and  Bre- 
don  Hill,  Gloucestershire. 

Coll.  of  the  late  H.  Strickland,  Esq.,  and  Dr.  Wright. 

Hemipedina  Etheridgiif  Wright. 

PedinaEtheridgiit'^Tii^t^  Annals  of  Nat.  Hist.  S.  2.  vol.  xiii.  p.315. 
pi.  1.  fig.  5  Or-d. 

Test  small,  circular,  depressed ;  ambulacral  areas  narrow,  with 
six  small  perforate  tubercles  below,  and  a  double  row  of  mar- 
ginal granules  above ;  interambulacral  areas  with  two  rows  of 
tubercles,  seven  in  each  row ;  apical  disc  large  and  petaloidal ; 
mouth-opening  small;  peristome  decagonal;  lobes  nearly 
equal. 

Locality. — Upper  Lias,  Ilminster. 
Co//.  Dr.  Wright. 
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B.  Species  from  the  Inferior  Oolite. 

Hemipedina  Bakeri,  Wright. 

Pedina  Bakeri,  Wright,  Annals  of  Nat.  Hist.  S.  2.  vol.  xiii.  p.  312. 
pi.  1.  fig.  4  a--c. 

Test  circular,  depressed ;  ambulacral  areas  very  narrow,  with  two 
rows  of  small  tubercles  set  so  fSeur  apart  that  they  form  a  zig- 
zag row ;  interambulacral  areas  with  two  rows  of  rather  large 
prominent  tubercles,  five  in  a  row ;  apical  disc  with  a  pro- 
minent anal  rim;  mouth-opening  large;  peristome  deeply 
decagonal. 

Locality. — Pea-grit,  Inferior  Oolite,  Crickley  Hill. 
CoU.  Dr.  Wright :  a  single  specimen. 

Hemipedina  perforata^  Wright. 

Ooniopygus  ?  perforatus,  Wright,  Annals  of  Nat.  Hist.  S.  2.  vol.  riii. 
p.  267.  pi.  6.  fig.  5  a-b. 

Test  small,  circular  and  depressed ;  ambulacral  areas  with  two 
rows  of  small  tubercles  which  extend  from  the  peristome  to 
the  disc ;  interambulacral  areas  with  two  rows  of  tubercles, 
seven  to  eight  in  each  row,  three  or  four  secondary  tubercles 
between  the  primary  rows  at  the  base ;  surface  of  the  plates 
covered  with  numerous  coarse  miliary  granules ;  mouth-open- 
ing large ;  peristome  rather  deeply  decagonal ;  lobes  nearly 
equal  in  size ;  apical  disc  large  and  foliated. 

Locality, — Pea-grit,  Inferior  Oolite,  Crickley  Hill. 
CoU.  Dr.  Wright. 

Hemipedina  tetragramma,  Wright,  nov.  sp. 

Test  circular,  ^^ths  of  an  inch  in  diameter ;  ambulacral  areas 
narrow,  with  two  marginal  rows  of  small  nearly  equal-sized 
tubercles  extending  from  the  peristome  to  the  disc;  interam- 
bulacral areas  with  two  rows  of  primary  tubercles,  about  four- 
teen in  each  row,  and  two  rows  of  secondary  tubercles,  ten  in 
each  row,  extending  from  the  peristome  to  nearly  the  upper 
surface;  mouth-opening  small,  situated  in  a  depression; 
peristome  decagonal,  unequally  lobed. 

Locality. — Pea-grit,  Crickley  Hill. 
Coll.  Dr.  Wright. 

Hemipedina  Waterhousei,  Wright,  nov.  sp. 
Test  small,  pentagonal,  rather  inflated  at  the  sides ;  ambulacral 
areas  with  two  rows  of  small  tubercles  extending  from  the 
peristome  to  the  disc ;  interambulacral  areas  with  two  rows  of 
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tubercles^  eight  in  a  row ;  scrobicular  circles  neatly  defined ; 
mouth-opening  small ;  apical  disc  narrow  and  prominent. 

Locality. — Pea-grit,  Inferior  Oolite,  Crickley  Hill. 
Coi/.  Dr.  Wright. 

Hemipedina  Bonei,  Wright,  nov.  sp. 

Test  small,  pentagonal,  depressed;  ambulacral  areas  with  two 
marginal  rows  of  close-set  tubercles ;  interambulacral  areas 
with  one  entire  row  and  four  short  rows  of  tubercles,  which 
extend  only  as  far  as  the  equator;  tubercles  of  both  areas 
about  the  same  size ;  base  flat ;  mouth  moderate  in  dimen- 
sions ;  peristome  unequally  decagonal ;  apical  disc  absent. 

I^cfl/tVy.— Pea-grit,  Crickley  Hill. 
Coll.  Dr.  Wright. 

C.  Species  from  the  Great  Oolite  and  Combrash. 

Hemipedina  Davidsoni,  nov.  sp. 

Test  much  depressed,  1  inch  in  diameter ;  ambulacral  areas  with 
two  rows  or  marginal  tubercles  very  regular  in  their  arrange- 
ment throughout ;  interambulacral  areas  wide,  with  two  rows 
of  primary  tubercles,  fourteen  in  a  row,  and  two  rows  of 
secondary  tubercles  which  extend  beyond  the  equator,  between 
the  former,  and  two  rows  of  smaller  tubercles  between  the 
main  rows  and  the  poriferous  zones,  so  that  at  the  equator 
there  are  six  rows  of  tubercles  abreast,  whilst  on  the  upper 
surface  there  are  only  two  rows ;  mouth-opening  small,  in  a 
concave  depression ;  peristome  decagonal  and  nearly  equally 
lobed ;  apical  disc  absent. 

Locality. — ^The  sandy  beds  of  the  Great  Oolite,  Minchin- 
hampton. 

CoU.  Dr.  Wright :  only  one  specimen  known. 

Hemipedina  Woodwardii,  Wright,  nov.  sp. 

Test  circular,  much  depressed ;  ambulacral  areas  narrow,  with 
two  rows  of  small  tubercles  below  and  extending  as  far  as  the 
equator,  diminishing  to  granules  on  the  upper  part  of  the 
areas;  interambulacral  areas  with  two  rows  of  rather  large 
primary  tubercles,  eight  in  a  row,  and  two  rows  of  secondary 
tubercles,  three  to  four  in  each  row,  which  scarcely  reach  the 
equator,  the  upper  part  of  the  intertubercular  space  being 
filled  with  a  small,  abundant  miliary  granulation ;  apical  disc 
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large^  anal  rim  prominent ;  mouth-opening  amall ;  peristome 
decagonal^  nearly  eqnal-lobed. 

Locality. — Comhraah,  Wiltshire. 

CoU,  British  Museum^  from  Dr.  Smith's  collection ;  Dr.  Wright. 

Hemipedina  tuberculosa,  Wright^  nov.  sp. 

Test  elevated,  subconoidal  J,  the  precise  form  unknown ;  ambu- 
lacra! areas  with  two  rows  of  basal  semitubercles  raised  on 
very  prominent  bosses  diminishing  rapidly  in  size  into  coarse 
granules  above ;  interambulacral  areas  with  two  rows  of  large 
tubercles  set  on  very  prominent  bosses,  with  scrobicular  circles 
of  coarse  granules  surrounding  the  areolas ;  two  rows  of  small 
secondary  tubercles  close  to  the  poriferous  zones  from  the 
peristome  to  the  equator,  and  three  or  four  at  the  base  of  the 
mtertubercular  space ;  upper  surface  enveloped  in  the  matrix ; 
apical  aperture  large. 

Locality. — Coral  Rag,  Wiltshire. 
CoU.  British  Museum. 

Foreign  Species  of  the  genus  Hemipedina. 
Hemipedina  seriate,  Wright. 

Biadema  seriate,  AgassiE ;  Leymerie,  M^m.  de  la  Soci^t^  Gr^logique 
de  France,  tome  ii.  p.  330.  pi.  24.  fig.  1,  1839 ;  Agassiz  and 
Desor's  Cat.  raisonne  des  Echinides,  3  s^r.  tome  vi.  p.  348. 

Test  hemispherical,  subglobose  above,  flat  below;  ambulacral 
areas  with  two  rows  of  tubercles  nearly  as  large  as  those  of 
the  interambulacra ;  interambulacral  areas  with  six  rows  of 
tubercles  abreast  at  the  equator,  diminishing  to  four  and  two 
rows  above ;  a  few  secondary  tubercles  unequally  distributed ; 
mouth-opening  small ;  peristome  slightly  deci^nal. 

Locality. — Inferior  Lias,  France. 
CoU.  M.  Michelin. 

Hemipedina  Woodwardii,  Wright. 

This  species  occurs  in  the  Cornbrash  of  the  Marquise,  near 
Boulogne-sur-Mer.  In  one  of  the  specimens  before  us  the  spines 
are  preserved;  the  primary  spines  are  not  very  long,  scarcely  the 
length  of  the  diameter  of  the  test;  the  secondanr  spines  are 
short  and  needle-shaped ;  the  surface  of  both  kinds  is  covered 
with  fine  longitudinal  lines. 

Locality. — ^The  Cornbrash  near  Boulogne-sur-Mer. 

CoU.  British  Museum. 
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Hemipedina  Nattheimense,  Wright. 

Echinopsis  Nattheimense,  Quenstedt,   Handbuch  der  Petrefacten- 
kunde,  p.  582.  pi.  49.  fig.  37.    • 

Locality. — ^White  Jura^  Nattheim. 

Coll.  British  Museum.  At  this  moment  the  specimen  is  not 
at  our  disposal.  We  shall  give  a  diagnosis  of  this  species  in  our 
Monograph. 

Hemipedina  Scemanni,  Wright^  nov.  sp. 

Test  small,  hemispherical ;  ambulacra  with  two  rows  of  tubercles ; 
interambulacral  areas  with  one  row  of  primary  and  two  rows 
of  secondary  tubercles,  the  primary  tubercles  alternating  with 
the  secondary  tubercles,  not  placed  abreast  as  in  most  of  the 
species ;  tubercles  of  both  areas  nearly  the  same  size. 

Locality. — Coral  Rag,  Commercy,  Meuse. 

Coll,  Dr.  Wright :  sent  by  M.  Louis  Soemann  of  Paris. 
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On  some  new  ^ciesof  Hemipedina  yrom  the  Oolites. 
By  Thomas  Wbioht,  M.D.,  F.B.S.E. 

Since  the  publication  of  our  paper  in  the  August  Number  of 
the  ^Annals  and  Magazine  of  Natural  History^'  on  the  new 
genus  Hemipedina  and  the  Synopsis  of  the  species  included 
therein^  our  friend  S.  P.  Woodward,  Esq.^  has  kindly  sent  us 
three  new  English  forms  of  this  group^  one  found  in  the  cal- 
careous grit  of  Berkshire^  and  two  in  the  Kimmeridge  clay  of 
Bucks ;  our  friend  Thomas  Davidson^  Esq.^  has  likewise  com- 
municated a  figure  of  one  found  by  M.  Bouchard  Chantereaux 
some  years  ago  in  the  Kimmeridge  clay  of  Boulogne-sur-Mer ; 
we  lose  no  time  therefore  in  recording  these  additions  to  the 
Oolitic  fauna,  at  the  same  time  returning  our  hearty  thanks 
to  the  kind  friends  who  have  so  liberally  communicated  the 
specimens. 

A.  Species  from  the  Calcareous  Grit. 
Hemipedina  Marchamensis,  Wright,  nov.  sp. 

Test  large,  and  depressed ;  ambulacral  areas  narrow,  with  two 
rows  of  marginal  tubercles,  nearly  as  large  as  those  of  the 
interambulacra,  extending  re^arly  and  without  interruption 
from  the  peristome  to  the  apical  disc,  and  separated  by  a  zig- 
zag line  of  small  granules  down  the  centre,  the  areas  retain- 
ing a  nearly  uniform  width  throughout ;  poriferous  zones  form 
a  dightly  waved  line,  from  every  three  pairs  of  pores  being  set 
slightly  obliaue  to  the  line  of  the  zones ;  interambulacral  areas 
four  times  the  width  of  the  ambulacral,  with  eight  rows  of 
tubercles  at  the  equator,  each  tubercular  plate  supporting 
four  nearly  equal-sized  tubercles  abreast;  bosses  prominent; 
areolas  surrounded  with  incomplete  circlets  of  small  granules ; 
mouth-opening  less  than  one-third  the  diameter  of  the  test ; 
peristome  unequally  decagonal;  five  jaws,  m  situ,  each  jaw 
having  two  broad  fiat  central  ridges,  and  two  oblique  mar- 
ginal ridges  with  two  intervening  depressions ;  teeth  long,  and 
obliquely  truncated  at  the  points* 

Dimensions. — ^Transverse  diameter  2^  inches;  height  l-^ 
inch? 

Locality. — The  calcareous  grit  of  Marcham,  Berks. 
Coll.  The  Hon.  B.  Marsham. 
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B.  Species  from  the  Kimmeridge  Clay. 

Hemipedina  Morrisii,  Wright^  noy.  sp. 

Form  and  size  unknown ;  test  small ;  ambulacral  areas  with  two 
rows  of  regular  prominent  marginal  tubercles  gradually  dimi- 
nishing in  size  from  the  base  to  the  apex  of  the  areas^  and 
separated  by  a  zigzag  line  of  small  granules  down  the  centre ; 
poriferous  zones  slightly  waved ;  pores  large^  the  pairs  sepa- 
rated by  thin  septa ;  interambulacral  areas  more  than  three 
times  the  width  of  the  ambulacral^  with  six  rows  of  tubercles 
at  the  equator^  each  plate  supporting  three  nearly  equal-sized 
tubercles  abreast ;  bosses  prominent ;  areolas  surrounded  by 
incomplete  circlets  of  small  granules. 

Spines  referred  to  this  species  long^  rounds  slender^  and  sculp- 
tured with  delicate  longitudinal  lines ;  articulating  cavity  small^ 
with  a  smooth  rim ;  head  thick^  with  a  thin  prominent  finely 
milled  ring ;  body  long^  much  more  slender  than  the  head* 

Locality. — Kimmeridge  clay^  HartweU^  Bucks* 

CoU.  Professor  Morris. 

Hemipedina  Cunningtonii,  Wright^  nov.  sp. 

Form  unknown^  upwards  of  an  inch  in  diameter;  ambulacral 
areas  with  two  marginal  rows  of  very  small  tubercles  rather 
irregular  in  their  mode  of  arrangement;  poriferous  zones 
nearly  straight ;  interambulacral  areas  three  times  the  width 
of  the  ambulacndj  with  two  rows  of  tubercles  situated  on  the 
zonal  half  of  the  tubercular  plates^  leaving  thereby  a  wide  in- 
tertubercular  space  which  is  filled  with  8  to  10  rows  of  small 
granules ;  the  ix>sses  large  and  prominent^  and  the  tubercles 
of  a  proportionate  size;  areolas  surrounded  by  a  complete 
circlet  of  small  granules  the  same  size  as  those  filling  the 
middle  of  the  areas. 

Locality. — Kimmeridge  clay  near  Aylesbury.  Collected  by 
Professor  Morris. 

Coll.  British  Museum. 

Foreign  Species  from  the  Kimmeridge  Clay. 

Hemipedina  Bouchardii,  Wright,  nov.  sp. 

Test  large,  depressed;  ambulacral  areas  with  two  rows  of  re- 
gular marginal  tubercles  extending  without  interruption  from 
the  peristome  to  the  apical  disc,  and  separated  by  a  median 
zigzag  line  of  small  granules ;  poriferous  zones  straight ;  inter- 
ambulacral areas  three  times  the  width  of  the  ambulacral,  with 
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ten  rows  of  tubercles  at  the  equator^  each  tubercular  plate  hav- 
ing five  tubercles  abreast ;  areolas  surrounded  by  circlets  of 
small  granules ;  spines  slender^  sculptured  with  longitudinal 
lines. 

Dimensions. — Transverse  diameter  2y^^  inches  ? 
Locality, — Kimmeridge  clay^  Boulogne-sur-Mer.     Collected 
by  M.  Bouchard  Chantereaux. 

CoU.  M.  Bouchard  Chantereaux  at  Boulogne. 

In  the  present  state  of  our  knowledge  it  would  be  premature 
to  suggest  subdivisions^  but  it  is  clear  that  we  have  two  distinct 
types  in  the  genus  Hemipedina :  Ist^  those  with  two  rows  of 
large  tubercles^  and  a  wide  intertubercular  granulated  space  in 
the  middle  of  the  interambulacral  areas;  and  2nd^  those  with 
four,  six^  eight  or  ten  rows  of  nearly  equal-sized  tubercles  in 
these  areas  at  the  equator. 


Digitized  by  VjOOQ IC 


131 


Note  on  the  Subgenus  Limea^  Brorm, 
By  John  Lycett,  Esq. 

Read  28th  August  1855. 

The  present  note  is  intended  to  direct  attention  to  a  peculiarity 
connected  with  the  external  surface  of  lAmea,  trivial  in  its  zoo- 
logical importance^  but  which  is  calculated  from  its  persistency 
to  be  a  useful  aid  to  the  palaeontologist  in  the  absence  of  hinge 
characters. 

The  subgenus  Limea  has  hitherto  been  distinguished  from 
Lhna  solely  by  the  presence  of  a  series  of  parallel  teeth  upon 
each  side  of  the  hinge-plate^  a  feature  which  cannot  be  ascer- 
tained in  the  majority  of  specimens ;  and  the  only  British  species 
of  Limea  hitherto  described  has  so  little  in  its  general  aspect  to 
separate  it  from  the  young  condition  of  Lima  duplicata  (a  shell 
which  is  associated  with  it  in  the  same  beds),  that  any  clear  ex- 
ternal distinction  which  can  be  ascertained  between  them  is 
worthy  of  notice,  more  especially  when  it  will  also  be  found  to 
characterize  Limea  as  a  subgenus. 

It  is  in  the  auricles  that  the  distinctive  feature  resides,  and  it 
is  immediately  connected  with  the  hinge-plate  beneath :  it  will 
be  found  that  the  radiating  lines  which  usually  ornament  the 
surfaces  of  the  auricles  in  the  Pectens  and  Limse  also  exist  in 
Limea,  but  that  in  the  latter  they  abruptly  disappear  towards  the 
outer  angle  of  each  auricle,  leaving  a  small  triangular  smooth 
area,  which  is  traversed  transversely  downwards  and  inwards  by 
a  few  elevations ;  these  are  placed  immediately  over  and  corre- 
spond to  the  grooves  which  separate  the  teeth  upon  the  hinge- 
plate.  In  all  well-preserved  specimens  this  kind  of  surface  is 
visible  upon  one  or  both  of  the  auricles,  its  distinctness  depend- 
ing upon  the  condition  of  the  specimen  with  reference  to  fossi- 
lization  and  the  greater  or  less  prominence  of  the  internal 
features. 

Limea  duplicata  is  abundant  in  the  shelly  oolite  of  Leck- 
hampton  Uill ;  there  is  also  another  more  ornamented  but  un- 
described  species  higher  in  the  same  formation,  and  found  at 
many  localities  in  the  upper  Ragstoncs  of  the  Cotteswold  Infe- 
rior Oolite.  The  peculiarity  of  the  auricles  is  observable  equally 
in  both  these  species. 
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Remarks  on  the  Inferior  Oolite  and  Lias  in  parts  of  Northampton-- 
shire,  compared  with  the  same  Formations  in  Gloucestershire, 
By  the  Rev.  P.  B.  Brodie,  M.A.,  F.G.S. 

Having,  at  a  late  meeting  of  the  Cotteswold  Naturalists*  Club, 
given  a  vivd  voce  account  of  the  Inferior  Oolite  and  Lias  in  a 
part  of  Northamptonshire;  at  the  request  of  the  Secretary,  I 
have  prepared  a  more  detailed  description  for  our  '  Proceedings/ 
it  is  well  known  that  certain  beds  in  the  Inferior  Oolite  in  the 
neighbourhood  of  Northampton  have  been  extensively  worked 
for  the  ironstone  which  largely  prevails  in  it  thereabouts,  though 
I  believe  it  is  not  now  so  generally  used  for  ceconomical  pur- 
poses as  it  was  formerly.  This  was  certainly  the  case  with 
those  quarries  which  I  examined  near  Blisworth.  They  are  not 
worked  to  any  great  depth,  and  occupy  the  higher  ground  in  the 
district;  the  strata  consist  of  sandy  ferruginous  oolitic  stone 
containing  a  few  imperfect  casts  of  shells,  though  the  greater 
part  of  the  mass  is  unfossiliferous :  the  top  beds  are  coarse,  and 
contain  impressions  of  shells;  the  lower  ones  are  more  com- 
pact, and  are  composed  chiefly  of  ironstone.  The  Inferior  Oolite 
here  appears  to  be  of  no  great  thickness,  and  differs  materially 
from  that  of  the  Cotteswolds.  The  hills  which  are  occupied  by 
it  near  Blisworth  are  comparatively  low,  and  form  a  striking 
contrast  to  those  in  Gloucestershire  partly  composed  of  the  same 
formation.  Tbc  fossils  I  obtained  were  a  large  Cardium,  a  7W- 
gonia,  a  Pecten,  Terebratuhe,  and  a  few  Univalves.  Fossils  are 
much  more  abundant  at  Northampton,  though  only  occurring 
there  in  the  form  of  casts. 

Upper  Lias. — From  the  position  of  the  Inferior  Oolite,  the 
Upper  Lias  was  to  be  looked  for  at  a  low  level  at  the  base  of 
these  hills,,  and  I  accordingly  found  it  in  a  brick-pit  in  the 
valley  at  Bugbrook  between  Weedon  and  Blisworth,  below 
the  level  of  the  Railway  at  no  great  distance  from  the  Kilsby 
tunnel.  Beds  of  Lias  clay  and  shale  are  used  for  brick-making 
with  the  usual  Upper  Lias  fossils,  among  which  Ammonites 
serpentimis  and  Belemnites  were  very  prevalent.  The  clay  is 
traversed  by  a  thin,  continuous  layer  of  limestone,  which,  as 
I  anticipated,  turned  out  to  be  the  '  fish  bed,*  identical  litholo- 
gically  with  the  same  band  in  Gloucestershire,  and  full  of  innu- 
merable fragments  of  fish  (though  I  could  discover  none  entire) 
and  coprolites,  with  some  specimens  of  Inoceramus  dubius  and 
traces  of  Sepia. 
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This  ^  fish  bed  ^  has  been  noticed  by  Mr.  Morris  in  parts  of 
Lincolnshire  and  Northamptonshire  on  the  Great  Northern  Rail- 
way, and  it  is  very  probable  that  it  will  be  detected  in  other 
places  where  the  Upper  Lias  occurs  in  situ,  since  it  is  rarely 
wanting,  in  its  course  through  Somersetshire  and  Gloucester- 
shire, at  the  lower  part  of  this  deposit.  In  fact,  this  '  fish  and 
insect  bed '  seems  as  persistent  in  the  Upper  Lias  as  the  '  Insect 
limestone '  is  in  the  lower. 

The  section  at  Bugbrook  is  as  follows  in  descending  order : — 

ft.  in. 

1 .  Rubbly  white  limestone  m  detached  hits,  in  dark  blue  shale,  with  \  ^    q 

numerous  fragments  of  Ammonites J 

2.  Thin-bedded  limestone  {*  fish  bed ') ;  white  externally,  inside  has  ^ 

a  green  tinge  with  white  specks ;  it  has  a  laminated  fracture,  I  q     ^ 
and  splits  r^idily  when  weathered ;  it  does  not  occur  in  nodules,  } 
but  in  a  regular  thin  band  in  the  clay J 

3.  Thin,  coarse,  dark-coloured  slaty  stone,  very  rough,  covered 

with  spines,  teeth  and  plates  a£  Echinoderms,  resting  on  the 
marlstone. 

The  thickness  of  the  Upper  Lias  visible  at  this  spot  did  not 
exceed  a  few  feet;  it  is  succeeded  by  the  Marlstone  with  the 
usual  fossils.  I  could  not  determine  the  total  thickness  of  the 
Upper  Lias,  as  there  was  no  section  exposed,  but  there  must  be  a 
considerable  mass  of  clay  between  the  Inferior  Odite  and  the 
small  section  at  Bugbrook,  though  probably  not  half  so  thick  as 
the  Upper  Lias  in  Gloucestershire,  which,  according  to  Mr.  Hull 
of  the  Geological  Survey,  amounts  at  least  to  200  feet  in  many 
parts  of  the  Cotteswolds. 

These  strata,  as  well  as  those  of  the  Inferior  Oolite,  are  per- 
fectly horizontal.  When  the  Railway  was  in  progress,  the  top 
beds  of  the  Lower  Lias  just  below  the  Marlstone  were  exposed 
at  Kilsby,  and  were  as  usual  very  rich  in  fossils,  similar  for  the 
most  part  to  those  found  in  the  equivalent  strata  at  Gampden, 
and  Hewlett's  Hill  near  Cheltenham. 

The  summit  of  Edge  Hill  in  Warwickshire  is  capped  by  the 
Marlstone,  the  Upper  Lias  having  been  denuded;  but  small 
boulders  of  the  ^  fish  bed,'  containing  scales  of  fish  and  ^  Inoce- 
ramus  dubius/  are  of  frequent  occurrence  in  the  vale  below, 
showing  that  it  formerly  occupied  its  normal  position  above  the 
Marlstone  in  that  district. 

At  Alderton,  in  Gloucestershire,  the  following  strata  were  ex- 
posed below  the  *  fish  bed '  in  April  1856,  which  seemed  to  be 
richer  in  fossils  than  usual,  and  therefore  I  have  noted  them 
here,  which  will  enable  the  reader  to  compare  them  with  those 
at  Bugbrook  above  mentioned. 

Brown  and  dark  shales  with  many  Ammonites,  Inoceramus 
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dubius,  Rostellaria  (abundant),  Cidaris*,  Nucula,  Avicula,  and 
Aptychm,  These  are  succeeded  by  two  or  three  blue  marly 
bands  divided  by  shale,  which  contain  a  univalve  like  a  Ceri-^ 
thium,  Avicula,  Nuculoy  Pholadoniya,  Pecten,  Astarte,  and  Am- 
monites. A  light  blue,  slightly  indurated  marl  reposes  imme- 
diately upon  the  Marlstone.  The  total  thickness  of  these  clays 
and  marls  forming  the  base  of  the  Upper  Lias  is  about  30  feet. 

*  A  nimilar  small  species  of  Cidaris  (C.  minuta)  occurs  abundantly  with 
spines  attached  in  the  Upper  Lias  shale  at  Gretton  near  Winchcomb,  where 
a  fine  specimen  of  a  LepiiotMS  was  lately  discovered  in  the  '  fish  b^'  and 
is  now  m  the  collection  of  my  friend  Dr.  Wright, 


Digitized  by  VjOOQIC 


135 


Notes  on  the  Oenus  Quenstedtia.    By  John  Ltcett,  Esq. 
Rkad  16th  September  1856. 


This  genus  of  Lamellibranchiate  Conchifera^  described  in  the 
Great  Oolite  Monograph  of  the  Palseontographical  Society^  was 
founded  upon  two  shells  figured  in  Prof.  Phillips^s  ^  Geology 
of  Yorkshire,^  under  the  names  of  Pullastra  oblita  and  Psam^ 
mobia  kmgataj  the  former  of  them  being  chosen  as  the  type  of 
the  genus. 

Of  Pullastra  oblita,  I  have  succeeded  in  clearing  and  exposing 
the  hinge  of  each  of  the  valves  in  many  instances,  and  am  per- 
fectly conversant  with  its  characters,  which  will  be  found  correctly 
described  in  the  Monograph  alluded  to.  The  siphonal,  pallial 
and  muscular  scars  were  ascertained  in  a  cast  from  the  York- 
shire  Dogger,  and  upon  the  characters  supplied  by  these  satis- 
factory materials  the  genus  was  founded.  Specimens  with  the 
test  preserved,  and  which  admit  of  the  hinge  characters  being 
exposed,  are  obtained  in  the  upper  portion  of  the  Inferior  Oolite 
of  the  Gotteswolds ;  a  single  young  example  of  the  species  only 
having  been  afforded  by  the  Great  OoUte  of  Minchinhampton. 
In  the  Great  Oolite  Monograph  it  was  stated  to  be  allied  to 
Psammobia,  but  distinguished  from  it  by  the  dental  characters  of 
the  hinge,  and  by  the  absence  of  an  elevated  nymphal  plate  to 
sustain  the  ligament.  The  general  resemblance  which  the  aspect 
of  this  shell  presents  to  the  Mactromya  mactroides  of  Agassis 
had  not  been  overlooked,  but  as  the  figures  of  Mactromya  mac- 
troides,  in  the  '  Etudes  critiques  ^  of  that  author,  consist  for  the 
most  part  only  of  casts,  which  afford  no  information  respecting 
the  hinge,  it  was  considered  unadvisable  to  allude  to  the  pro- 
bable identity,  as  it  was  certain  that  Quenstedtia  possessed  no 
affinity  either  with  Mactra  or  with  the  family  of  the  Myada,  and 
the  shells  of  Phillips  had  priority  as  species.  This  supposed 
identity  of  Quenstedtia  oblita  with  the  Mactromya  mactroides  of 
Agassiz,  has  recently  been  fully  confirmed  in  the  publication  by 
M.  Terquem  of  an  elaborate  work,  with  plates,  entitled,  ^  Obser- 
vations sur  les  Etudes  critiques  des  Mollusques  fossiles,  com- 
prenant  la  Monographic  des  Myaires  de  M.  Agassiz.'  In  this 
work  the  author  has  figured  and  described  the  Mactromya  mac- 
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4roide8;  the  figures  representing  the  shell  and  cast  of  the 
interior  under  different  aspects :  upon  the  same  plate  (No.  5)  are 
placed  figures  of  the  recent  Psammobia  vespertina  for  comparison ; 
the  conclusion  drawn  by  the  author  from  this  comparison  is  that 
Mactromya  mactroides  is  a  Psammobia.  It  will  be  observed 
that  in  these  figures,  the  author  has  altogether  omitted  one  of 
the  most  essential  points  of  comparison  necessary  to  establish  a 
generic  identity,  the  hinges  not  being  exhibited;  he  has,  however, 
given  casts  of  the  interiors  of  the  valves  in  both  the  shells,  in- 
cluding the  siphonal,  pallial  and  muscular  scars,  but  these  afford 
no  information  respecting  the  hinge.  The  author  arranges  Mac- 
tromya mactroides  with  M.  tenuis,  M.  brevis  and  M.  litterata,  all 
of  which  group  he  believes  to  be  Psammobia;  he  also  states  that 
the  group  has  a  small  cardinal  tooth  in  each  valve,  which  he 
regards  as  an  abnormal  variation  from  the  dentition  of  Psammobia 
vespertina,  which  has  two  teeth  in  each  valve.  As  the  author 
does  not  state  expressly  that  he  has  cleared  and  exposed  the 
hinge  in  each  valve  oi  Mactromya  mactroides,  and  as  he  is  careful 
to  record  similar  facts  relating  to  other  genera,  I  am  led  to  infer 
that  his  knowledge  of  the  lunge  in  the  shell  in  question  has 
been  derived  either  from  the  partial  exposure  exhibited  by  the 
valves  when  in  contact,  or  from  other  imperfect  evidence.  How- 
ever this  may  be,  it  is  certain  that  the  hinge  is  altogether  unlike 
that  of  Psammobia :  to  avoid  the  trouble  of  reference,  I  subjoin 
the  hinge  characters  of  the  fossil  shell : — 

QuENSTEDTi A.  Hinge  in  the  left  valve  consisting  of  one  obtuse, 
oblong  and  transverse  tooth,  slightly  compressed  from  above,  situated 
beneath  the  umbo  and  received  into  a  corresponding  oblong  pit  in 
the  hinge-plate  of  the  opposite  valve. 

There  is  therefore  no  tooth  in  the  right  valve  and  consequently 
no  pit  in  the  left  valve.  This  kind  of  hinge,  which  so  nearly 
resembles  that  of  the  fossil  genus  Myoconcha,  is  altogether 
distinct  from  that  oi  Psammobia,  with  its  two  grooved,  diverging 
hinge-teetli  in  each  vatlve. 

The  ligament  is  received  into  a  narrow,  lengthened  and  deep 
area  posterior  to  the  umbones ;  — the  shell  is  therefore  destitute  of 
the  elevated  nymphal  plate  of  Psammobia, 

The  siphonal  flexure,  as  may  be  x)bserved  in  the  figure  given 
by  M.  Terquem,  is  less  considerable  than  in  Psammobia,  and, 
unlike  that  genus,  it  is  united  posteriorly  to  the  pallial  line  only 
at  its  extremity,  so  that  with  the  pallial  line  it  forms  a  narrow 
tongue,  the  upper  and  lower  borders  of  which  are  limited  by  the 
gradual  convergence  of  the  two  lines :  in  Psammobia  the  siphonal 
and  pallial  lines  are  united  in  a  position  nearly  vertical  beneath 
the  umbo,  and  proceed  posteriorly  united  into  a  single  line.   The 
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aggregate  of  these  characters^  it  must  be  admitted^  fiiUy  justifies 
the  separation  of  Quenstedtia  from  Psammobia;  and  it  yet  remains 
to  be  demonstrated  that  true  Psammobia  are  found  in  any  rocks 
older  than  the  Tertiary  system^  none  of  the  so-called  Jurassic 
Psammobi€B  having  hitherto  exhibited  the  characters  of  that  genus 
free  from  ambiguity. 
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Remarks  on  the  Lias  of  Barrow  in  Leicestershire,  compared  with 
the  lower  part  of  that  Formation  in  Gloucestershire,  Worcester ^ 
shire,  and  Warwickshire.  By  the  Rev.  P.  B.  Brodie^  M.A., 
P.G.S.,  Vice-President  of  the  Warwickshire  Naturalists'  Field 
Club. 

Read  27th  January  1857. 

During  a  late  visit  to  the  well-known  Lias  quarries  at  Barrow- 
on-Soar,  I  was  able  to  compare  the  various  sections  there 
exposed  with  those  in  the  equivalent  beds  in  Warwickshire, 
Worcestershire,  and  Gloucestershire ;  and,  although  I  could  de- 
tect no  remains  of  Insects,  nor  even  a  trace  of  them*,  the  posi- 
tion of  the  strata,  and  their  lithological  characters,  are  identical 
with  the  true  Insect  limestones  in  the  counties  above  men- 
tioned. 

As  Mr.  Jukes  has  already  described  the  lower  Lias  at  Barrow 
and  the  neighbourhood  in  '  Potter's  Chamwood  Forest/  it  will 
be  needless  for  me  to  repeat  those  sections ;  but  it  will  be  neces- 
sary to  give  one  not  referred  to  by  him,  taken  from  an  upper 
quarry  of  Mr.  Lee's,  in  order  to  identify  the  beds, — where  we 
have,  in  descending  order, 

ft.    in. 

1.  Alluvial  drift,  sand  and  red  clay/ with  rolled  boulders  of  Lias    8  0 

2.  Blue  shale 3  0 

{Hard  blue  limestone  {Rummels),  with  young  Plagiostoma  gi- 1 

gantea,  Lima  rudis^  and  numerous  Ammonites,  similar  to  >  0  9 

the  Piagiostoma-hed  in  Gloucestershire J 

4.  Thick  blue  shale  4  0 

5.  Blue  limestone  (representative  of  Insect-bed)    0  6 

6.  Black  shale  1  2 

7.  Limestone  (representative  of  JfisfcN^ecQ  0  6 

8.  Black  shale  1  0 

{Blue  nodular  and  crystalline  limestone  (top  hurls) — a  very  "I 

peculiar  band,  resembling  a  bed  near  to  the  'Jirestone  *  of  >  0  6 

Warwickshire,  as  at  Grafton  in  that  county J 

10.    Shale.  

Bottom  of  quarry.  19  5 

As  Mr.  Jukes  truly  observes,  the  strata  vary  considerably- 
even  in  adjacent  quarries — certain  beds  thin  out  and  others  come 

*  Although,  in  the  short  examination  I  was  able  to  give  the  Barrow 
limestones,  I  could  discover  no  Insect  remains,  nor  could  hear  of  any 
ever  having  been  found,  it  is  possible  that  a  closer  research  would  detect 
them. 
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in ;  thus,  in  Mr.  Ellis's  large  pit  on  the  other  side  of  Barrow, 
there  is  at  least  30  feet  of  shale  above  the  *  rummeb/  No.  8  in 
section,  and  there  are  more  courses  of  limestone,  especially  those 
which  appear  to  represent  the  Insect  limestone.  It  is  worthy 
of  note,  that  while  the  Rummeb  No.  3  is  evidently  the  equivalent 
of  the  Plagiostoma-bed  in  Gloucestershire  and  elsewhere,  it  is 
succeeded  at  once  by  the  beds  of  Lias,  which  in  Gloucestershire, 
Worcestershire,  and  in  some  portions  of  Warwickshire,  occur 
much  lower  in  the  series,  the  intervening  strata  being  entirely 
wanting  in  that  part  of  Leicestershire.  Most  of  the  quarries 
do  not  exceed  30  feet  in  depth,  but  some  have  been  opened  to  a 
depth  of  42  feet,  the  lowest  stratum  being  a  bed  of  blue  marly 
clay.  The  limestones  are  used  in  Leicestershire  for  the  same 
economical  purposes  as  the  Warwickshire  ^  paving-stones,'  and 
are  equally  adapted  for  this  object ;  but  they  do  not  seem  to  be 
employed  for  making  hydraulic  lime,  as  they  are  in  the  quarries 
belonging  to  my  friends  Messrs.  Greaves  and  Kershaw  at  Wilm- 
cote,  near  Stratford-on-Avon. 

In  places  there  are  several  small  faults,  and  in  one  pit  the 
lower  strata  were  thrown  up  so  as  to  form  a  complete  saddle,  of 
limited  extent,  at  right  angles  to  Mount  Sorrel,  not  far  off, — 
showing  on  a  small  scale  what  the  effect  of  such  a  dislocation 
would  be  on  a  large  one. 

Except  in  No.  3  of  section,  shells  are  scarce ;  below  this,  I 
observed  only  a  few  Ammonites  planorbis  and  Aptychus,  and  a 
long  shell  (Meleagrina  ?)  common  in  the  shale  at  Brockeridge 
Common,  near  Tewkesbury  in  Gloucestershire,  and  there  asso- 
ciated with  numerous  and  beautiful  specimens  of  the  same  Am- 
monite. 

The  fine  Saurians  and  Fish  for  which  this  district  has  been 
long  famous  occur  more  or  less  in  all  the  shales  and  limestones, 
though  some  courses  are  richer  than  others ;  and  for  the  last 
two  years  very  few  have  been  met  with.  In  Mr.  Lee's  extensive 
collection,  the  genus  Dapedium  was  by  far  the  most  abundant, 
many  of  which  were  quite  perfect ;  and  among  several  fine  fish, 
I  noticed  one  nearly  2  feet  in  length,  belonging  to  a  different 
genus,  and  in  a  remarkably  fine  state  of  preservation. 

The  only  Crustacean  I  observed  was  the  Eryon  Barroviensis 
(M^Coy),  which  was  small  and  ill-preserved,  and  by  no  means 
equal  to  the  large  and  perfect  specimens  met  with  occasionally 
at  Bidford  in  Warwickshire*. 

I  did  not  detect  any  remains  of  plants. 

*  This  species  is  not  uncommon  in  the  Insect  limestone  at  Strensham 
in  Worcestershire  (where  the  finest  Insects  have  been  obtained,  but  the 
pits  are  now,  unfortunately,  closed),  and  Forthampton,  near  Tewkesbury, 
where  they  are  generally  well  preserved,  though  mvariably  of  small  size. 
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At  Wilmcote  in  Warwickshire  there  are  indications  of  nu- 
merous faults  (which  were  lately  pointed  out  to  me  by  Mr. 
Kershaw)^  in  all  directions  round  the  district^  more  than  are 
generally  supposed.  Thus  th^  '  firestone^'  which  is  the  lowest 
and  hardest  stratum  worked^  crops-out  at  various  points  and 
dips  at  a  considerable  angle^  on  the  higher  grouna ;  and  the 
several  bands  of  ^Insect  limestone'  and  shale  lie  in  a  basin 
formed  by  the  outcrop  of  this  lower  bed.  The  '  Plagiostoma- 
bed/  containing  P.  gigantea,  Cardmia  ovalis,  and  Astarte  lurida^ 
occurs  in  places  in  its  normal  position ;  but  there  appears  to  be 
no  trace  of  the  underlying  Saurian  beds,  which  are  of  consider- 
able thickness  in  Gloucestershire,  and  their  absence  is  to  be 
noted  both  at  Wilmcote  and  Barrow,  which  implies  a  great 
thinning-out  of  the  lower  Lias  in  that  direction.  This  holds 
good,  at  all  events,  with  respect  to  the  lower  Lias  at  the  latter 
place,  where  there  are  fewer  bands  of  ^Insect  limestone/  but  at 
the  former  they  are  more  numerous,  not  less  than  eight  courses 
divided  by  thick  shale ;  and  as  the '  Insect-bed'  in  Gloucestershire 
is  often  confined  to  one,  or  at  most  two  layers,  onlya  few  inches 
thick,  the  increased  number  of  ^  Insect-beds'  in  Warwickshire 
may  represent  the  '  Saurian  beds'  in  Gloucestershire  and  other 
places,  with  which  they  were  perhaps  coeval  in  point  of  time. 

The  'firestone'  above  referred  to  is  a  hard,  crystalline  lime- 
stone, full  of  oysters  and  spines  of  Echini,  from  3  to  7  inches 
thick.  In  Warwickshire  it  always  underlies  the  last  bed  of 
*  Insect  limestone,'  but  does  not  occur  in  Leicestershire. 

I  have  only  seen  two  specimens  of  the  hirffe  Eryon  from  Warwickshire, 
one  of  which  is  in  my  own  collection,  and  the  other  in  that  of  my  friend 
Mr.  Kershaw.  I  am  indebted  to  his  kindness  for  another  fine  but  appa- 
rently distinct  species  of  this  genus. 

The  largest  measures  6  inches  in  length  from  the  top  of  the  head  to  the 
extremity  of  the  tail,  and  a  little  more  than  2  inches  in  breadth  in  the 
widest  portion  of  the  body. 
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On  the  Sands  intermediate  the  Inferior  Oolite  and  Lias  of  the 
Cotteswold  Hills,  compared  with  a  similar  Deposit  upon  the 
Coast  of  Yorkshire.     By  John  Lycett,  Esq. 

Read  28th  July  1857. 

My  friend  Professor  Buckman  having  invited  me  to  throw  to- 
gether some  geological  conclusions  to  serve  as  a  foundation  for 
a  discussion^  I  select  a  subject  which  has  already  received  some 
consideration  at  the  hands  of  the  Club^  and  which,  from  its  local 
position,  and  a  difference  of  opinion  which  has  arisen  with  respect 
to  the  zoological  affinities  of  its  fauna,  seems  to  claim  some 
further  examination.  I  allude  to  the  series  of  micaceous  sands 
and  marls  which  are  situated  intermediate  the  Inferior  Oolite 
and  Lias,  and  which  are  known  to  English  geologists  generally 
as  the  Sands  of  the  Inferior  Oolite,  and  to  continental  cultivators 
of  the  science  as  the  Jurensis  marls ;  the  Gres  Supraliassique ; 
the  Hydroxyde  Oolithique ;  the  superior  portion  of  the  Upper 
Lias;  the  Lias  Zeta  of  Quenstedt^  &c.  Ur.  Wright^  and  Mr. 
Hullf  have  each  recently  exemplified  this  deposit  in  copious 
and  well-known  memoirs ;  but  as  regards  the  Cotteswold  Na- 
turalists^ Club,  the  present  is  the  first  communication  which  has 
been  presented  to  it  in  a  written  form.  The  conclusions  arrived 
at  by  the  authors  above  referred  to  are  based  solely  upon  zoo- 
logical evidence,  and  are  therefore  liable  to  be  affected  by  sub- 
sequent additions,  which  may  tend  to  alter  the  relative  propor- 
tions of  Oolitic  or  of  Liassic  species  found  in  the  deposit ;  and 
as  some  interesting  accessions  to  its  fauna  have  recently  been 
made,  more  especially  in  the  lower  fossiliferous  zone,  which  was 
but  little  known  until  within  these  few  months,  I  present  a 
notice  of  them,  with  the  remark,  that  although  as  contributions 
they  possess  some  value,  they  by  no  means  afford  a  triumph  to 
any  foregone  theoretical  conclusions ; — that  they  may  be  com- 
pared rather  to  a  portion  of  the  materials  forming  a  part  of  the 
structure  of  a  buried  edifice  whose  proportions  are  not  yet  fully 
developed,  and  of  whose  full  history  so  much  yet  remains  to  be 

*  "  On  the  so-called  Sands  of  the  Inferior  Oolite."  Joum.  Geol.  See. 
1856. 

t  Mem.  of  the  Geol.  Surv.  of  Gr.  Brit.  "  The  country  around  Chelten- 
ham." 1857. 
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ascertained^  that  at  present  it  would  be  injudicious  to  indulge 
in  absolute  conclusions  respecting  it.  This  sandy  deposit  must 
be  seen  to  be  fully  appreciated :  presenting  much  variability  in 
its  thickness  throughout  its  long  course  in  the  Cotteswolds^  it 
is  ererywhere  readily  recognized^  and  even  the  approximate 
position  of  any  small  exposures  of  it  may  be  predicated  with 
tolerable  exactness.  Unfortunately^  nearly  the  whole  of  the 
Cotteswold  sections  are  of  a  small  and  imperfect  character^  con- 
sisting chiefly  of  cuttings  of  rock  upon  deep  lane-sides,  or  upon 
the  banks  of  water-courses ;  and  although  these  in  the  aggregate 
exhibit  the  entire  physical  features  of  the  deposit,  they  do  not 
enable  us  to  ascertain  the  thickness  of  the  whole,  in  particular 
localities,  with  any  near  approach  to  accuracy.  We  can  there- 
fore only  estimate  the  thickness  by  tracing  upwards  the  beds 
upon  hill-sides,  and  occasionally  by  examining  the  rock  brought 
up  during  the  process  of  well-sinking.  From  information  ob- 
tained in  this  manner,  it  would  appear  that  the  thickness  of  the 
sands  varies  in  the  middle  Cotteswolds  from  35  to  80  feet ;  and 
Mr.  Hull  has  shown  that  over  the  northern  and  southern  Cottes- 
wolds they  present  even  a  greater  amount  of  variability  in  thick- 
ness. My  own  observations  lead  to  the  conclusion,  that,  like 
the  mass  of  the  Inferior  Oolite  generally,  the  thickness  is  greater 
upon  the  outer  western  escarpment  of  the  Cotteswolds  than  in 
the  interior  valleys,  where  they  are  far  remote  from  the  outer 
range.  In  tracing  upwards  the  beds  from  the  Lias  there  occurs 
the  following  general  order  of  succession  : — 

A.  Upper  Lias  clay,  grey  or  blue,  soft,  and  clearly  distinguished 
from 

B.  Brown  or  chocolate-coloured,  marly,  micaceous  sandstone, 
with  frequent  red  ferruginous  stains  between  the  lamination; 
occasionally  the  stone  is  noore  argillaceous,  and  buries  the 
hammer  when  struck ;  in  other  instances,  from  the  presence 
of  portions  of  shells,  it  is  more  hard,  but  is  peculiarly  irre- 
gular and  uncertain  both  in  hardness  and  colour,  varying 
from  a  blackish-grey  to  a  bright  foxy  or  reddish  hue,  every- 
where glittering  with  micaceous  particles.  At  about  4  feet 
from  the  base  are  usually  one  or  two  thin  bands  charged  with 
fossils,  the  greater  number  of  which  are  very  imperfectly  pre- 
served :  this  may  be  designated  as  the  lower  shelly  zone,  and 
may  be  studied  m  small  lane-side  sections  at  Nailsworth  and 
at  Brimscombe.  In  the  Yorkshire  exposition  of  the  deposit, 
I  shall  subsequently  show  that  a  shelly  zone  occurs  in  a  similar 
position.  Passing  upwards  from  10  to  20  feet,  there  occurs 
a  general  diminution  of  compactness  in  the  rock,  and  of  its 
marly  structure ;  there  gradually  sets  in 
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C.  Micaceoos,  foxy-coloured  or  yeHowiah^  incoherent  sands, 
seldom  much  compacted,  but  locally  becoming  soft  sandstone, 
from  20  to  40  feet,  abruptly  terminated  up^rards  by 

D.  Concretionary  marly  bed,  usually  darker  in  colour  than  the 
sands,  but  varying  much  in  structure  and  aspect  within  short 
distances,  and  everywhere  more  or  less  foesiliferous ;  the  teats 
of  Mollusca  are  less  frequently  preserved  than  in  the  lower 
sone.  A  constant  mineral  feature  is  the  presence  of  small 
oval  grains  of  hydrate  of  iron  disseminated  through  the  rock ; 
a  structure  which,  however,  is  not  peculiar,  as  it  is  present  in 
the  Inferior  Oolite  at  Dundry  and  in  the  Lias  of  France. 
From  2  to  4  feet  is  the  thickness  of  this  bed  in  the  Cotteswolds. 

Immediately  overlyins  this  upper  Ammonitiferous  bed  are 
several  others  of  hard  brown  or  yellowish  calcareo-siliceous 
sandstones,  in  which  fossils  are  usually  very  sparingly  distributed, 
and,  from  the  evidence  these  afford,  the  beds  have  by  universal 
oonsenj;  been  assigned  to  the  Inferior  Oolite. 

In  Yorkshire,  the  lofty  iron-bound  coast  at  the  Peak  and  at 
Blue  Wick  exhibits  the  same  remarkable  deposit  in  considerable 
thickness,  and  slightly  modified  in  its  mineral  character  from 
the  Cotteswold  Sands.  In  a  visit  which  I  recently  made  to  this 
coast,  in  company  with  my  friend  Professor  Moms,  the  identity 
of  the  lower  portion  of  the  Dogger  or  Inferior  Oolite  of  PhiUips 
with  the  Gloucestershire  Sands  was  strongly  impressed  upon  my 
mind.  At  Blue  Wick  the  Dogger  b  altogether  about  80  feet  in 
thickness,  and  rises  in  successive  beds  in  descending  order  from 
the  rocky  beach  into  the  face  of  the  lofty  cliff,  the  lower  40  feet 
representing  the  sands  of  the  Cotteswolos.  Beneath  these  suc- 
ceed the  hard  beds  of  the  Upper  Lias  Shale,  200  feet  thick, 
followed  by  the  Middle  Lias,  nearly  equal  in  mass ;  ultimately, 
at  the  Peak,  facing  Robin  Hood's  JBay,  these  great  deposits  are 
all  exposed  in  one  vast  unbroken  section,  forming  a  lofty  mural 
cliff,  nearly  400  feet  in  height  and  three  mUes  in  length,  in  the 
course  of  which  the  Dogger  attains  the  summit  of  the  cliff. 
Words  are  scarcely  adequate  to  express  my  admiration  of  this 
grand  exposition  of  the  lower  Jurassic  rocks,  which  for  extent 
and  completeness  can  scarcely  be  paralleled.  Proceeding  north- 
wards, the  upper  40  feet  of  the  Dogger  loses  more  than  half  its 
thickness,  and  the  lower  portion,  or  representative  of  the  Sands, 
thins  out  altogether ;  a  great  fault  then  succeeds,  by  which  the 
Middle  Lias  is  upraised  to  the  summit  of  the  cliff. 

The  highest  bed  of  the  Upper  Lias  consists  of  black,  finely 
laminated  shale,  the  transition  to  the  sandstone  above  being 
abrupt  and  very  distinctly  marked.  The  sands  are  here  com- 
pacted into  thick-bedded,  dark  grey  micaceous  sandstones  in 
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the  lower  part^  and  into  brownish  or  foxy-coloured  micaceous 
sandstones  in  the  upper  part,  so  that  the  whole  nearly  resembles 
the  Cotteswold  Sands,  and  differs  chiefly  in  its  greater  compact- 
ness. Fossils  are  distributed  very  sparingly  throughout  the 
mass  of  the  sandstones,  but  they  are  present  more  abundantly, 
as  in  the  Cotteswolds,  in  two  calcareo-argiilaceous  zones,  situated 
in  like  manner,  the  one  at  the  top,  the  other  near  to  the  base  of 
the  series.  The  lower  fossiliferous  zone  is  a  dark  grey  concre- 
tionary band  of  rock  crowded  with  valves  of  Lingula  Beanii ;  in 
smaller  numbers  are  Orbicula  reflexa,  Vennetus  concinnus,  Avicula 
iruequivalvia  ?  and  another  Aviatla,  a  small  smooth  Pecten,  Ceri- 
thium,  &c.  Belemnites  are  not  uncommon,  but  Ammonites  are 
rare,  and  are  obtained  singly  and  at  intervals  throughout  the 
sandstones;  these  are,  A.  variabilis,  var.  Beanii,  A.  striatulus, 
and  A.  Aalenris;  the  latter  form  has  not  been  observed  in  the 
Cotteswolds,  but  occurs  in  the  same  stage  (Lias  Zeta  of  Quen- 
stedt)  in  the  Jura.  Vermetus  concinnus  occurs  at  intervals 
throughout  the  sandstones  in  small  grr>ups,  and  usually  isolated. 
The  dark  grey  colour  of  the  lower  beds  of  sandstone  changes 
upwards  to  a  foxy  hue,  and  at  the  summit  is  the  upper  fossili- 
ferous zone,  from  14  to  18  inches  thick,  concretionary  and 
dark-coloured ;  altogether  it  nearly  resembles  the  Cotteswold  bed 
at  Haresfield  Hill,  with  Cephalopoda.  In  like  manner,  each 
abounds  with  a  Terebratula,  which  is  its  predominating  fossil ; 
the  Yorkshire  shell  is  the  Terebratula  trilineata  of  Young  and 
Bird,  T.  ovddes,  Sow.,  a  larger  form  than  the  subpunctata  of 
Haresfield,  but  which  very  much  resembles  the  latter  shell  when 
collected  indiscriminately  at  each  locality,  and  without  prefer- 
ence to  presumed  typical  forms :  unfortunately,  the  Blue  Wick 
specimens  are  more  frequently  compressed  and  distorted.  Other 
fossils  recognized  are^  Pleurotomaria  subdecorata,  D'Orb.,  which 
also  occurs  at  Nailsworth ;  Belemnites  compressus,  B.  irregularis, 
and  portions  of  Ammonites.  Rhynchonella  cynocephala  has 
occurred  very  rarely,  and  several  specimens  of  R.  bidens  are  also 
recorded.  The  thick  sandstones  of  the  Dogger  which  overlie 
this  zone  abound  with  small  quartzose  pebbles,  which  are  never 
seen  beneath  the  trilineata  bed. 

In  Gloucestershire,  the  lower  zone  at  Brimscombe  and  Nails- 
worth  has  produced  the  Liassic  Orbicula  reflexa,  Avicula  in- 
aquivahis?,  Lima  Galathea,  Ammonites  Raquinianus,  which 
is  the  crassus  of  Phillips,  and  another  tumid  form  which  much 
resembles  it,  and  may  be  only  a  distinct  variety.  These  have 
not  been  found  to  pass  into  the  upper  zone ;  but  the  oolitic  ele- 
ment is  fully  represented  in  this  lower  zone  by  certain  Conchi- 
fera,  as  Myoconcha  crassa,  Pema  ruffosa,  Trigonia  striata^  Pho- 
ladomya  fidicula,  Modiola  cuneata,  Goniomya  angulifera,  Mytilus 

Digitized  by  VjOOQ IC 


146  Mr.  J.  Lycett  on  the  so-called  Santh 

bmularis,  Modiola  unffulina,  Gresslya  abducta,  and  Modiola  com- 
pressa.  The  upper  zone  contains  in  addition  the  following 
Oolitic  species: — Cypricardia  cordi/ormis,  Hinnites  abjectus, 
Astarte  excavata,  Sow.,  var.,  A.  detrita,  Macrodon  Hirsonensis, 
Modiola  Sowerbii,  Crervillia  Hartmanni,  Gresslya  conformU, 
Homomya  crassiuscula.  Pecten  textorius  and  Turbo  capitaneus 
appear  to  have  a  considerable  stratigraphical  range,  as  they  are 
found  from  the  Upper  Lias  to  the  Inferior  Oolite  inclusive.  Of 
the  eighteen  Ammonites,  which  appear  to  include  fifteen  distinct 
species^  several  are  undoubtedly  derived  from  forms  which  occur 
in  the  higher  beds  of  the  Upper  Lias  shale  of  the  counties  of 
York  and  Somerset ;  others  seem  to  be  proper  to  the  stage,  and 
not  one  of  the  Ammonites  passes  upwards  into  the  Inferior 
Oolite.  The  Brachiopoda  appear  to  be  entirely  Liassic  deriva- 
tives ;  and  even  Rhynchonella  q/nocephala,  which,  from  its  abun- 
dance and  wide  dil^sion,  seems  to  offer  a  good  designation  for 
the  stage  (Cynocephala-stage),  is  perhaps  nothing  more  than  a 
variety  of  R,  acuta, — the  number  of  plaits,  whether  anterior  or 
lateral,  affording  no  constant  or  reliable  distinctive  character ; 
in  other  respects  the  general  figure  of  both  is  absolutely  the 
same.  The  single  Nautilus,  N.  latidorsatus,  is  also  Liassic.  On 
the  other  hand,  in  the  numerous  Conchifera  the  Liassic  element 
nearly  disappears  altogether,  and  we  find  a  considerable  infusion 
of  the  Oolitic,  leaving,  however,  no  inconsiderable  number  of 
species  which  appear  to  be  proper  to  the  stage.  It  is  indeed  a 
very  striking  but  undoubt^  fact,  that  of  the  very  numerous 
Liassic  Conchifem  and  Gasteropoda,  not  more  than  four  or  five 
are  continued  into  the  Cynocephala-stage,  and  even  of  these 
two  only  are  found  in  the  upper  zone.  The  more  common 
Upper  Lias  Ammonites  (Lias  Epsilon)  are  equally  absent  in  the 
Cynocephala-stage,  as  A,  communis,  A.  serpentinus,  A,  bifrons, 
A,  annulatus,  A.  exaratus,  A.  elegans,  Y.  &  B.,  A,  fimbriatus. 
A.  striatuius  is  strictly  identical  with  the  Liassic  form ;  but  the 
common  Cotteswold  form  of  A.  variabilis  var.  dispansus  offers 
well-marked  distinctions  from  the  Liassic  variety,  which,  as  it  is 
the  A.  Beanii  of  Simpson,  may  be  termed  the  variety  Beanii. 
The  variety  dispansus  is  more  compressed,  the  volutions  more 
enveloped ;  both  the  fasciated  tubercles  and  the  ribs  are  smaller, 
less  prominent  and  more  numerous ;  the  ribs  being  much  more 
curved  near  to  the  keel.  The  Liassic  variety,  however,  occurs  very 
rarely  at  Frocester  Hill.  Ammonites  opalinus  I  have  omitted 
altogether,  as  the  single  specimen  found  lying  upon  the  ground 
at  Haresfield  Hill  may  have  been  derived  from  those  superin- 
cumbent Inferior  Oolite  beds  to  which  it  has  been  referred  by 
Quenstedt  and  Oppel.  The  species  alluded  to  is  the  opalinus  of 
Reinecke,  Zieten,  and  Quenstedt,  but  not  the  primordialis  of 
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Schlotheim  and  D'Orbigny^  which  is  sometimes  confounded  with 
it.  A.  primordialis  is  an  Upper  Lias  species*  Two  forms  of 
these  Cotteswold  Ammonites  appear  hitherto  to  have  been  mi« 
described;  these  will  shortly  appear^  under  the  names  of  A. 
Moorei  and  A.  Leckenbyi* ;  the  former  is  allied  to  Aalensis,  the 
latter  to  hircinus. 

The  statement  that  these  Ammonites  all  cease  with  the  high-* 
est  bed  of  the  stage^  needs  some  little  qualification :  a  single 
specimen  of  A.  striattdus  and  A.  variabilis  has  occasionally  been 
detected  in  the  lowest  of  the  hard  brown  beds  which  overlie  the 
Cephalopod-bed  at  Frocester  Hill ;  Belemnites  and  Rhynchonella 
cynocqthala  are  more  frequent.  Whether,  however,  these  Tes- 
tacea  may  have  been  washed  into  the  newer  bed,  or  may  for 
awhile  have  lingered  there  as  living  denizens,  is  of  little  moment, 
as  it  is  certain  that  the  occurrence  is  of  a  local  nature,  and  ex- 
tends only  to  the  lowest  bed  of  the  Inferior  Oolite. 

In  assigning  to  the  Sands  the  provisional  rank  of  a  distinct 
zoological  stage,  my  conclusions  are  founded  upon  a  review  of 
its  fossils  compared  with  those  of  the  Upper  Lias  "Epsilon'^  on 
the  one  hand,  and  of  the  Inferior  Oolite  on  the  other,  to  each  of 
which  they  offer  certain  approximations,  in  some  instances 
amounting  to  absolute  identity,  in  others  to  the  more  distant 
a£Bnities  of  varieties ;  after  deducting  these,  a  considerable  num- 
ber still  remain,  which  appear  to  be  proper  to  the  stage.  This 
view  is  to  some  extent  in  accordance  with  that  of  Quenstedt, 
who,  in  his  '  Jura,'  has  separated  the  Jurensis  marls  from  his 
Lias  "  Epsilon/*  or  Upper  Lias  shale,  into  a  distinct  subdivision 
or  stage  of  the  Lias,  under  the  name  of  Lias  "  Zeta."  It  may  be 
preferable  for  the  present  to  allow  it  to  remain  as  an  independent 
stage  until  more  extended  observations  shall  have  been  made, — 
more  especially  until  the  Testacea  of  the  Lias  "Epsilon  *'  shall 
have  been  more  fully  figured  and  described.  In  this  respect 
it  may  rank  as  of  the  same  stratigraphical  value  as  the  Cornbrash 
or  the  Kelloway  Rock,  a  theoretical  arrangement  which  will 
leave  the  problem  to  be  determined  by  future  researches,  viz.  to 
which  of  the  two  great  formations  bordering  it,  its  fossils  offer 
as  a  whole  the  nearest  approximation.  Considerable  as  the  list 
of  these  has  now  become,  it  is  evident  that  much  still  remains 
to  be  done ;  other  localities  require  to  have  their  fossils  better 
collected  and  examined.  How  insufiicient  is  our  list  from  Dor- 
setshire ;  how  few  species  have  been  distinctly  assigned  to  the 
stage  in  Yorkshire;  how  short  a  time  has  elapsed  since  the 
fossils  of  the  lower  zone  have  been  collected  in  the  Cotteswolds ; 
how  meagre  is  the  list  of  M.  Eugene  Deslongchamps  from  Cal- 

*  The  Cotteswold  Hills :  Handbook  to  their  Geology  and  Palseontology. 
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vados ;  and,  in  the  Moielle,  how  conidderable  a  number  of  the 
species  remain  undetermined !  The  recollection  of  these  defi- 
ciencies should  induce  us  to  discourage  for  awhile  all  decisive 
conclusions,  and  lead  us  rather  to  compare  our  acquisitions 
from  time  to  time,  carefully  and  rigidly  subjecting  them  to 
the  necessary  comparisons,  free  from  the  bias  of  preconceived 
opinions. 

In  the  Gotteswolds,  56  Testaoea  have  been  obtained  in  the 
upper,  and  54  in  the  lower  lone ;  in  all,  81  species, — divided 
into.  Cephalopoda,  22 ;  Brachiopoda,  4 ;  Gasteropoda,  9 ;  Con- 
chifera,  46. 

The  following  amended  list  of  fossils  from  the  Cynocephala- 
stage  of  the  Gotteswolds  offers  some  additions  and  corrections 
to  those  previously  published,  and  is  divided  into  two  distinct 
zones. 


Upper  Zone  at  Frocester  Hill,  at  Haresfield  Hill,  and  at  various 
other  smaller  sections. 


Ammonites  variabilis,  D'Orb,,  Tar. 
Beanii. 

variabilis,  var.  dispansus. 

striatulus.  Sow, 

radians  Orbignianus,  Schlot. 

radians  Dewalqueanus,  Rein, 

comensis,  De  Buck, 

insi^is,  Scht^, 

,  var. with  compressed  back. 

subinsi^nis?.  Op. 

Juiensis,  Ziet, 

discoides,  Ziet, 

Boulbiensis,  Y,  8f  B. 

Leveaquei,  D*Orb. 

torulosus,  Schub. 

Moorei,  Lffc, 

Leckenbyi,  Xyc. 

Belemnites  tripartitus,  Schlot. 
— ^  irregularis,  Schlot, 

compressus,  Voltz. 

Nautilus  latidorsatus,  D'Orb. 
Turbo  capitaneus,  Mtmst, 
Cerithium  papillosum,  Desh. 
Cypricardia  cordiformis,  Desh. 

brevis,  Wright, 

Cucullsea  femiginea.  Lye, 
Tancredia,  n.  sp. 
Cardium  HuUii,  Wright. 
Opis  lunulatus.  Sow,,  var. 


Opis  carinatus,  Wright, 
Trigonia  Ramsayi,  Wright. 

striata,  Sow, 

costata  ? 

Astarte  complanata.  Ram. 

excavata.  Sow,,  var. 

detrita,  Gold{f, 

lurida.  Sow.,  short,  gibbose  var. 

Macrodon  Hirsonensis,  DArch, 
Gryphfea  plicata,  Lye. 
Hinnites  abjectus,  PhU,,  sp. 
Lima  Electra,  D'Orb. 

bellula,  Mor,  ^  Lye,  var. 

Modiola  Sowerbyi. 
Pecten  textorius,  Schlot, 
Gervillia  Hartmanni,  Goldf. 
Pinna  fissa,  Ooldf, 
Goniomya  angulifera.  Sow,,  sp. 
Pholadomya  ndicula.  Sow. 

arenacea.  Lye. 

Gresslya  abducta,  Phil.,  sp. 

conformis,  Ag. 

Myacites  arenacea,  Ag.,  sp. 

,  species  undet. 

Homomya  crassiuscula,  Mor.  Sf  Lye. 
Terebratula  subpunctata,  Dav. 
Rhynchonella  c>'nocephala.  Rich. 
Jurensis,  Quetut.,yar, 
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Lower  Zone  at  Naikworth  and  Brimscombe. 


Ammonites  variabilis,  var.  dispansus. 

Raqniniamis,  jyOrb, 

,  species  allied  to  Raquinianus. 

Jurensis,  ZUt, 

radians  Orbignianus,  Scklot, 

striatulus,  Sow, 

subinaignis?,  Op. 

concayus.  Sow. 

Belemnites  compressus,  Voltz. 

tripartitus,  Schlot. 

Nautilus  latidorsatus.  If  Orb. 
Turbo  canitaneus,  Mun$t. 
Trochus  duplicatus.  Sow. 
Pleurotomaria  subdecorata,  D^Orb, 
Chemnitzia  lineata.  Sow.,  sp. 

,  species  undet. 

Natica  adducta,  Phil. 

Oppelensis,  Lye. 

Orbicula  reflexa. 
Astarte  lurida.  Sow. 

complanata,  Rctm. 

rugulosa.  Lye. 

Trigonia  striata.  Sow. 
Cypricardia  breyis,  Wright. 

cordiformis,  Desh. 

CuculLnea  ferrueinea,  Lye. 
oliva^formis,  Lye. 


Nncula  Jurensis,  Quenst. 
Cardium  Hullii,  Wright. 
Unicardium,  sp.  indet. 
Myoconcha  crassa.  Sow. 
Pema  rugosa,  Miinst. 
Goniomya  angulifera.  Sow.,  sp. 
Gervillia  Hartmanni,  M'unst. 

fomicata.  Lye. 

Avicula  inequivalvis  ?,  Sow. 
Modiola  cuneata.  Sow. 

Sowerbii,  Sow.,  sp. 

compressa,  Mwut. 

ungulina,  Y.  ^  B. 

Mytilus  lunularis,  Lye. 

,  sp.  indet. 

Lima  Electra,  D*Orb. 

bellula,  var.,  Mor.  4*  Lye. 

Galathea,  D'Orb. 

omata.  Lye. 

,  n.  sp. 

Pholadomya  arenacea.  Lye. 

fidicula.  Sow. 

,  sp.  indet. 

Myacites  arenacea,  Lye. 

,  sp.  indet. 

Rhynchonella  cynocephala,  Rich. 
plicatella,  var. 
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On  the  Discovery  of  Cnicus  tuberosus  at  Avebury,  Wilts. 
By  Professor  Buckman,  P.L.S.,  F.G.S.,  F.A.S.  &c. 

Read  6th  October  1857. 

In  rqporting  upon  our  meeting  at  Avebuiy^  Wilts,  on  July  15, 
1856,  I  tooK  occasion  to  remark  upon  some  interesting  plants 
which  I  had  obtained  from  the  Druidical  Circle;  and  amongst 
notes  upon  others,  will  be  found  the  following  : — 

"  Cnicus  acaulis,  Stemless  Thistle,  with — ^anomalous  as  it  ap- 
pears— stems  several  inches  high.  This  is  one  of  the  forms 
which  has  given  rise  to  the  many  synonyms  by  which  the  true 
species  is  surrounded*/' 

In  July  of  the  present  year,  I  found  myself  at  the  Avebury 
Circle,  in  companywith  my  friend  Edwin  Lees,  Esq.,  F.L.S., 
P.G.S.,  when  this  Thistle  was  more  minutely  examined  by  us ; 
and,  upon  carefully  getting  some  specimens  up  by  the  roots,  we 
were  pleased  to  find  that  it  agreea  in  this  and  other  respects 
with  the  Cnicus  tuberosus,  Willd.,  Tuberous  Plume  Thistle, — a 
specimen  of  which  appears  to  have  been  sent  by  A.  B.  Lambert, 
Esq.,  to  Sir  J.  E.  Smith,  and  is  figured  in  '  English  Botany,' 
t.  2562,  to  the  description  of  which  is  appended  the  following 
habitat : — *'  A  copse- wood,  called  Great  Ridge,  on  the  Wiltshire 
Downs,  between  Boyton  House  and  Fonthill,  abundantly :"  and 
Smith  states  that  he  there  gathered  it  in  ISIQf. 

Por  manv  years,  however,  this  form  appears  to  have  become 
extinct  in  this  its  original  habitat ;  and  it  was  thought  to  have 
been  entirely  lost  to  our  flora  until  within  the  last  few  months, 
when  my  friend  Mr.  W.  Cunnington  of  Devizes  fortunately  dis- 
covered that  a  nurseryman  in  his  neighbourhood  had  propagated 
the  plant  from  its  original  stock  presented  to  the  nurseryman 
by  Lambert  himself.  The  two  or  three  specimens  thus  handed 
dowp  are  now  in  Mr.  Cunnington's  possession ;  and  upon  paying 
him  a  visit  at  Devizes,  on  our  way  from  Avebury  to  Stonehenge, 
I  was  gratified  to  see  a  specimen  in  full  flower  in  his  garden,  as 
well  as  two  dried  examples  in  his  herbarium ;  from  an  examina- 
tion of  these,  I  am  enabled  to  declare  their  complete  identity 
with  those  I  had  so  recently  gathered  at  Avebury. 

Here,  then,  we  have  a  curious  example  of  a  plant  having  been 

*  Address  to  the  Cotteswold  Naturalists'  Club,   by  Prof.  Buckman, 
Jan.  27,  1857,  p.  viii. 
t  English  Flora,  vol.  iii.  p.  393. 
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lost  for  many  years  in  one  locality,  and  subsequently  occur- 
ring in  another;  and  yet,  though  the  collecting  botanist  may 
Eerhaps  felicitate  us  upon  restoring  this  to  the  British  flora,  I 
ave  myself  great  hesitation  in  receiving  it  as  a  true  and  un- 
doubted species,  the  grounds  for  which  I  would  shortly  sum  up 
as  follows : — 

It  occurs  sparingly  at  Avebury,  surrounded  by  the  true  Cnicus 
aeaulis  and  Cnicus  acanthoides  in  great  abundance. 

Its  most  important  distinctive  character  will  be  found  in  the 
radical  tubers,  which,  in  full-grown  examples,  are  somewhat 
large  and  fleshy,  and  unilaterally  placed  on  the  rhizome.  In 
smaller  specimens  the  roots  are  long  and  flexile,  but  not  ex- 
panded into  tubers, — which  is  just  the  state  in  which  they  occur 
in  the  Cnicus  aeaulis. 

It  is  true  that  it  cannot  be  described  as  acauline,  as  the  stem 
is  more  than  a  foot  in  height ;  but  this  is  also  often  the  case  with 
the  true  aeaulis,  as  we  have  now  before  us  examples  of  this  spe- 
cies several  inches  high. 

From  these  circumstances,  in  connexion  with  the  rarity  of  the 
tuberous  form  in  a  plant  that  seeds  so  abundantly,  each  head  of 
flowers  being  capable  of  perfecting  as  many  as  150  seeds, — 
taking  also  into  consideration  the  well-known  sporting  propen- 
sity of  this  genus, — I  cannot  help  thinking  this  to  be  a  hybrid; 
and  from  the  fact  of  the  abundance  of  the  two  forms  before  indi- 
cated in  its  immediate  vicinity,  we  may  not  unreasonably  look 
upon  them  as  the  origin  of  our  tuberous  type. 

There  is  perhaps  no  genus  of  plants  more  perplexing  to  the 
botanist  than  that  of  Carduus,  which  is  now  made  to  include 
Cnicus;  hence  the  variation  in  the  number  of  species  in  our 
difierent  floras;  and  thus  Babington  heads  his  descriptions 
of  them  with  the  following  significant  note — "many  hybrids 
occur  in  this  genus*;''  and  my  friend  Lees  has  kindly  furnished 
me  with  the  following  note  upon  another  disputed  species,  which 
bears  directly  upon  this  question : — 

"  In  August  1856,  I  found  the  Cnicus  Forsteri  of  Smith,  in 
a  field  near  Crowle,  Worcestershire.  In  the  same  marshy  field 
was  a  considerable  quantity  of  Cnicus  pratensis  and  a  very  nu- 
merous growth  of  C.palustris.  The  position  of  Forster's  Thistle 
was  between  the  C.  pratensis  and  C  paiustris,  so  as  to  give  rise 
to  an  immediate  suspicion  of  its  hybridity;  and,  upon  examina- 
tion, the  characters  shown  by  C.  Farstert  were  exactly  interme- 
diate also.  The  leaves  were  much  like  those  of  C.  paiustris, 
while  the  stem  and  flowers  were  in  small  clusters,  instead  of 
being  single  as  in  the  latter.  Indeed,  the  result  of  my  examina- 
tion convinced  me  that  C  Forsteri  could  be  only  a  hybrid ;  and 
*  Manual  of  British  Botany,  3rd  edition. 
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this  I  stated  in  an  account  I  sent  to  the  'Phytologist/  and  which 
appeared  in  the  September  Nnmber  of  that  Journal  for  1856/' 

For  the  present^  then^  I  must  content  myself  with  having 
offered  presumptive  evidence  of  the  non-specific  character  of 
what  is^  after  all,  a  decidedly  distinctive  form ;  and  as  I  have 
brought  home  some  specimens  and  planted  them  in  my  botanical 
garden,  where  I  shall  also  introduce  the  acaulu  and  acanthoides, 
I  shall  look  forward  to  the  results  of  experiments  with  these  with 
no  Uttle  degree  of  interest,  as  in  all  probability,  like  so  many 
other  experiments  which  I  have  been  enabled  to  perform  in  the 
same  direction,  these  may  serve  still  more  to  perplex  the  question 
*'  What  is  a  species  ?" 

Cirencester,  July  1867. 
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Note  on  the  Presence  of  the  Fossil  genus  Isodouta^  Buv.,  in  the 
English  Jurassic  Rocks.    By  John  Ltcbtt,  Esq. 

To  James  Buckman,  Esq.,  Hon.  Sec.  to  the  Cotteswold 
Naturalists'  Club. 

Dbak  Sir, 

Will  you  have  the  goodness  to  communicate  to  the  Club,  at 
their  next  meeting,  that  we  ma^  claim  the  genus  Isodonta,  Buv. 
{Sowerbya,  D'Orb.},  as  an  addition  to  the  &una  of  the  Enghsh 
Jura? 

The  sole  species  hitherto  described  is  the  Isodonta  Deshaysea, 
Buy.,  from  the  ferruginous  Oolite  of  the  Oxfordian  beds  of  the 
Department  of  the  Meuse.  Recently,  my  good  friend  Mr. 
Leckenby  presented  me  with  a  fine  specimen  of  the  so-called 
CucuUaa  triangularis,  Phill.,  from  the  Combrash  of  Scarborough. 
The  resemblance  in  the  general  aspect  of  this  shell  to  the  Iso- 
donta  of  Buvignier  was  at  once  apparent ;  but  it  was  only  upon 
an  inspection  of  specimens  in  the  British  Museum,  collected  by 
M.  Tesson,  that  their  identity  with  the  Yorkshire  shell  became 
a  conviction  to  my  mind.  Individual  specimens  vary  in  their 
elongation  and  in  the  degree  of  angularity  at  their  infero-pos- 
terior  extremity:  little  differences  of  this  kind  form  the  sole 
distinction  between  the  British  fossil  and  that  of  the  Meuse, 
and  the  Normandic  specimens  in  the  Museum  differ  from  each 
other  at  least  to  an  equal  extent.  The  Cucullaa  triangularis, 
Phill.  Geol.  York.  i.  tab.  3.  fig.  31,  is  from  the  Coralline  Oolite 
of  Malton ;  it  is  somewhat  less  elongated  than  my  Combrash 
specimen,  and  agrees  more  nearly  with  the  figures  of  Buvignier, 
'PaJ6)nt.  de  la  Meuse,'  Atlas,  pi.  10.  figs.  30-35,  except  that 
the  figure  of  Phillips  is  somewhat  more  inequilateral  from  the 
shortness  of  the  posterior  slope :  in  the  Combrash  specimen,  as 
in  those  from  Normandy  and  fix)m  the  Meuse,  this  feature  is 
less  conspicuous ;  but  there  can  be  no  doubt  that  the  anterior 
side  is  always  somewhat  more  produced  than  the  other;  the 
surface  is  smooth,  but  with  two  distant  and  strongly-marked 
folds  of  growth.  The  very  tumid  figure  and  incurved  umbones 
are  the  external  characters  whereby  it  may  be  distinguished 
from  Tancredia ;  the  test  is  likewise  thicker  than  in  the  latter 
genus.  At  present  it  does  not  seem  that  the  Combrash  shell 
can  be  separated  as  a  species  either  from  that  of  the  Yorkshire 
Coralline  Oolite,  from  the  Normandic  specimens,  or  from  those 
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figured  by  Bavignier  from  the  Department  of  the  Meuse ;  but 
it  is  desirable  that  additional  British  examples  of  this  rare  form 
should  be  examined.  I  need  hardly  suggest  to  you  the  expe- 
diency of  making  a  rigorous  search  in  tha  Combrash  and  the 
Kelloway  rock  of  the  vicinity  of  Cirencester ;  and  believe  me  to 
remain,  dear  Sir, 

Yours,  &c., 

John  Ltcett. 

Bfinchinhampton,  October  19,  1857. 
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On  some  Sections  of  the  Upper  Lias  recently  exposed  at  Nails- 
wort  h,  Gloucestershire.     By  John  Lycett,  Esq. 


Read  21st  July  1858. 


So  few  opportunities  are  afforded  for  examining  the  Upper  Lias 
of  the  Cottefiwolds^  so  small  are  the  artificial  exposures  of  the 
stage  occasionally  made^  so  limited  their  extent  and  depth,  that 
its  fossils  are  almost  unknown,  and  even  the  thickness  of  the 
stage  has  been  very  variously  estimated.  During  the  author's 
experience  of  more  than  twenty  years,  the  Upper  Jjias  has  only 
been  known  to  him  by  small  sections  in  clay-beds  used  for  brick- 
making,  and  these  are  usually  quite  destitute  of  fossils;  some 
cuttings,  therefore,  recently  made,  which  exposed  the  entire 
thickness  of  the  stage  and  many  of  its  fossils,  have  induced  him 
to  prepare  the  present  brief  notice. 

The  only  authorities  for  the  Upper  Lias  of  the  district  are — 
'  Outlines  of  the  Geology  of  England'  by  Conybeare  and  Phillips, 
1822;  *  Outline  of  the  Geology  of  the  Neighbourhood  of  Chel- 
tenham,'  by  Sir  R.  I.  Murchison,  1834;  the  enlarged  edition  of 
the  latter  work  by  J.  Buckman  and  H.  E.  Strickland,  1845; 
'Memoirs  of  the  Geological  Survey  of  Great  Britain;'  'The 
Geology  of  the  Country  around  Cheltenham,'  by  E.  Hull,  Esq., 
1857.  In  the  first  of  these  works  the  Upper  Lias  is  only  dis- 
tinguished from  the  other  members  of  the  same  formation  by  a 
useful  section  given  at  page  252,  exhibiting  the  succession  in  the 
beds  upon  the  western  slope  of  the  Cotteswolds  at  Painswick 
Hill,  by  the  late  Mr.  Halifax  of  Standish ;  but  their  thickness  is 
not  given. 

VOL.  II.  o         ^  , 
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The  following  is  the  section^  to  which  figures  are  here  added, 
to  mark  the  superior  divisions ; — 


/  Inferior  Oolite 


/Very  micaceous  sand 


/Sand,  with  beds  of  unctuous,  slaty,  bluish  clay 


/Blue  clay  with  septaria. 


/Thin  beds  of  grey  Lias-like  marlstone  . 


/Lenticular  balls  of  indurated  marl   with  Ammonites  and 
parts  of  Fishes 


/Marly  sandstone,  a  3-elIowish-hrown  sandstone,  spangled  with 
mica,  blue  at  the  heart,  abounding  with  large  Belcmnites, 
Pectens,  &c 7 

/Marl  and  clay 8 


/Clay,  with  veins  of  foxy  earth    containing  ferruginous  nodules 
concentrically  formed  round  a  nucleus  of  Lias 


/Lias. 


1.  The  lower  portion  of  the  Inferior  Oolite;  thick  beds  of 
coarse,  calcareous,  shelly  gritstone,  more  or  less  tinged  with 
oxide  of  iron. 

2.  The  sands  of  the  Cynocephala-stage,  with  a  shelly  band  at 
the  top,  some  flaggy  argillaceous  sandstones  in  the  middle,  and 
a  shelly  band  at  the  bottom. 

3.  4,  5,  6.  Upper  Lias ;  no  fossils  visible  in  this  section. 

7.  Marlstone  or  Middle  Lias. 

8,  9,  10.  Lower  Lias ;  but  little  exposed. 

In  Sir  R.  I.  Murchison's  little  sketch  of  the  '  Geology  of  Chel- 
tenham/ the  thickness  of  the  Upper  Lias  is  estimated  at  60  or 
70  feet ;  and  the  following  fossils  were  collected  by  him  from  a 
road- side  cutting  near  Sandy  well  Park: — Ammonites  bifrons, 
A,  undulatus,  A,  annulatus,  Belemniies  acutus,  B,  tubularis,  B, 
penicillatus,  Inoceramus  dubius,  Plicatula  spinosa,  Trochus  bisectus, 
Area,  Gervillia,  Lucina,  ?Mo(Uola,  Nucula,  Nautilus,  Pholadomya, 
In  the  second  and  enlarged  edition  of  the  same  work,  the  authors 
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estimate  the  general  thickness  of  the  Upper  Lias  at  100  feet 
to  the  fossils  given  in  the  former  edition  are  added  the  follow- 
ing:— Ammonites  falcifer,  A,  Strangwaysii,  Belemnites  Bru- 
guierianusy  Trochus  bisertus,  Nucula  rostralis,  ^schna  Brodiei, 
Astacus,  Hippolita,  Cidaris  minuta.  In  the  memoir  by  Mr.  Hull, 
the  Upper  Lias  is  stated  to  be  upwards  of  230  feet  thick  at 
Leckhampton  Hill ;  it  is  estimated  to  be  300  feet  at  Cleeve 
Cloud;  in  the  hills  further  northwards,  at  from  80  to  100  feet; 
it  constantly  declines  in  thickness  towards  the  Oxfordshire 
boundary  of  the  county,  so  that  at  Burford  its  thickness  is  only 
6  feet.  In  the  southern  portion  of  the  Cotteswolds  it  is  stated 
to  be  only  10  feet  thick  at  Wootton-under-Edge,  and  about 
30  feet  at  Stroud ;  but  I  shall  have  to  show  that  at  Nailsworth, 
a  spot  situated  between  the  two  latter  places,  the  thickness 
of  the  Upper  Lias  is  upwards  of  1 05  feet.  The  only  additional 
fossils  mentioned  by  Mr.  Hull  are  Nautilus  inomatus  and  Belem* 
nites  abbreviatus. 

The  sections  upon  which  the  present  remarks  are  founded 
were  made  in  forming  several  deep  drains  and  a  cutting  for  a 
carriage-drive  upon  a  steep  hill-side  preparatory  to  building  a 
villa  and  laying  out  the  surrounding  ground  for  ornamental 
purposes,  upon  the  western  side  of  the  valley,  and  immediately 
adjoining  the  village  of  Nailsworth ;  it  also  happened  about  the 
same  time  that  a  cutting  was  made  along  the  whole  course  of 
the  turnpike  road  in  the  same  valley,  towards  Stroud,  for  the 
purpose  of  laying  down  gas-pipes;  another  small  section  was 
also  afforded  by  some  alterations  made  in  the  mill-stream  at 
Holcomb  Mills,  about  half  a  mile  higher  up  the  valley.  The 
deep-drain  sections  afforded  a  view  of  the  higher  beds  of  the 
stage,  even  to  their  JTinction  with  the  micaceous  marly  sands  of 
the  Cynocephala-stage ;  the  other  cuttings  exposed  the  lower 
beds,  out  less  perfectly  than  the  upper  ones,  and  also  some  por- 
tion of  the  Marlstone  series.  But  although  a  portion  of  nearlv 
the  whole  of  the  beds  was  uncovered,  the  entire  area  from  which 
fossils  could  be  procured  was  very  inconsiderable.  In  descend- 
ing order  occurred — 

Several  feet  of  blue  clay,  with  intercalated  thin  layers  of  dark- 
coloured  shale. 

A  thin  stratum  of  grey,  finely  laminated  shale,  with  clusters 
of  valves  of  Posidonia  Bronnii, 

Brown  and  blue  clays  and  marly  bands  containing  some  irre- 
gular layers  of  hard  shale,  and  of  thin  bands  of  blue  argil- 
laceous limestone. 

Fossils  were  moderately  abundant  in  the  bands  of  limestone. 

o2 
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Ammonites  bifrons  was  the  most  conspicuous ;  A,  communis  was 
in  much  smaller  numbers ;  the  few  other  Ammonites  obtained 
consisted  of  A,  falcifery  A,  heterophi/llus,  A.  cornucopia,  A.  eras- 
suSy  A,  LythensiSf  A.  Jwensis,  and  a  new  species  near  to  A. 
Humphriesianus ;  a  few  fragments  occurred  apparently  of  Nau^ 
tilus  sinuatuSy  and  a  single  specimen  of  N,  lattdorsatus,  Belem- 
nites  were  comparatively  few^  as  were  also  Gasteropoda  and  Con- 
chifera;  the  latter  included  two  undescribed  species^  one  of 
Tancredia  and  one  of  Placunopsis, 

In  the  lower  beds  bluish  grey  clays  predominated;  but  the 
sections  were  insufficient  to  expose  an  unbroken  sequence  of  the 
lower  beds^  although  the  entire  thickness  of  the  stage  was  ascer- 
tained with  a  near  approach  to  accuracy  -,  the  measurement  gave 
a  thickness  of  105  feet,  the  beds  being  free  from  disturbance. 
Some  few  layers  of  limestone  nodules  occurred,  but  their  amount 
was  not  comparable  with  those  obtained  from  the  Upper  Lias  of 
Somersetshire.  To  the  same  general  deficiency  of  lime,  as 
exemplified  in  the  paucity  and  thinness  of  the  limestone  bands, 
may  probably  be  attributed  the  general  scarcity  of  fossils  when 
compared  with  the  Upper  Lias  of  Somerset ;  here  the  chief  mass 
of  the  deposit  consisted  of  brown  and  blue  clays  which  were 
quite  destitute  of  fossils ;  no  remains  of  Saurians  or  of  Fishes 
were  observed.  These  conditions  present  a  remarkable  contrast 
to  the  same  stage  at  Ilminster,  with  its  pale  yellow  limestone 
charged  with  Saurians,  Fishes,  and  a  multitude  of  Mollusca  of 
all  classes,  numbering  probably  more  than  150  species,  notwith- 
standing that  the  entire  thickness  of  the  stage  is  only  a  few  feet 
at  that  place.  To  study  these,  the  extensive  collection  of  Mr. 
Moore,  in  the  Bath  Museum,  should  be  visited. 

The  occurrence  at  Nailsworth  of  finely  laminated  shales  with 
the  little  Posidonia  Bronnii  in  the  upper  portion  is  interesting, 
as  identifying  the  stratum  with  the  continental  representative  of 
the  same  slide :  this  fragile  bivalve  appears  to  be  limited  to  the 
single  stratum  indicated. 

The  large  Tancredia  is  the  first  recorded  example  in  the  Lias 
of  England,  although  upwards  of  eleven  species  are  distributed 
throughout  our  Lower  and  Upper  Oolites ;  in  France  and  Ger- 
many, on  the  other  hand,  nearly  all  the  recorded  species  are 
Liassic.  It  is  probable,  however,  that  some,  or  even  all  of  the 
shells  referred  to  Tellina  in  the  "  Etage  Bathonien''  of  D^Orhigny 
belong  to  the  genus  Tancredia^  excluding  the  two  species  in  his 
"  Etage  Bajocien,"  which  belong  to  the  genus  Quenstedtia. 

The  following  is  the  limited  list  of  Upper  Lias  Testacea  pro- 
cured at  Nailsworth : — 
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Cephalopoda.  Gasteropoda. 

Ammonites  bifToii8,Bn«ir.  Pleurotomaria. 

felcifer.  Sow  ^"^^  capitaneus,  Munst. 

communis.  Sow.  Conchifera. 

heteropbyllus.  Sow.  Astarte  lurida.  Sow. 

oomacopiffi,  Y.  4*  B,  Lucina  ? 

Jurensis,  D'Orb.  Tancredia  leeviuscula,  n.  sp. 

Lythensis,  Y.  8f  B.  Posidonia  Bronnii,  Munst. 

crassus,  Phil.  Placunopsis  sparsicostatus,  n.  sp. 

annulatus,  Soto.  Nucula  Hausmanni,  Rosm. 

Ilminstrensis,  n.  sp.  Pecten. 

Belemnites  compressus,  VoUz.        Gresslya  gregaria.  Ram.  sp.  (G.  An- 
-; — tripartitus.                                  glica,  Ag.) 
Nautilus  latidoraatus,  D'Orb.  Lima  gigantea.  Sow. 
sinuatus.  Sow.  beSula,  Mor.  ^  Lye. 


Notes  on  the  Testacea, 

Ammonites  bijrons.  A  variety  with  compressed  sides^  in  which 
the  falciform  ribs  are  but  little  prominent.  A  kw  examples 
occurred  of  the  ultimate  condition  of  growth^  in  which  state  it 
may  readily  be  mistaken  for  a  distinct  species^  and  probably 
constitutes  the  A.  Hildensis  of  Simpson.  The  costse  have  dis- 
appeared upon  the  whole  of  the  last  volution,  which  presents 
only  densely  arranged  fine  falciform  lines  which  pass  over  the 
back  and  the  keel ;  the  lateral  sulcation  has  become  indistinct 
through  the  flattening  of  the  sides  of  the  volution ;  the  back  has 
lost  its  rectangular  figure  and  become  rounded,  sloping  obliquely 
upon  each  side  from  the  keel,  and  the  two  dorsal  grooves  have 
disappeared ;  the  keel  itself  has  become  more  elevated  and  con- 
spicuous. The  inner  or  smooth  portion  of  each  volution  over- 
wraps and  conceals  the  costated  portion  of  the  preceding  volu- 
tion, so  that  the  entire  aspect  of  the  shell  is  smooth,  and  it  is 
only  by  breaking  away  a  portion  of  the  last  volution  near  to  the 
suture  that  the  ribs  of  the  next  volution  can  be  exposed  and 
the  identity  of  the  species  proved.     It  occurred  abundantly. 

A,  communis.  Specimens  were  indifferently  preserved,  but 
exhibited  some  of  those  varieties  in  the  arrangement  of  the  dor- 
sal ribs,  and  in  the  general  figure,  which  perplex  collectors  who 
desire  to  separate  them  into  the  forms  named  A.  communis, 
A.  Hollandrei,  and  A,  Braunianus, — a  perplexity  which  is  in  no 
degree  lessened  by  the  study  of  numerous  specimens.  Further 
investigations  into  these  forms  are  desirable. 

A,  heterophyllus.     Badly  preserved  examples,  and  few. 

A.  cornucopia  {A,  fimbriatus,  Sow.).  A  single  fine  example 
in  one  of  the  higher  beds.  Some  casts  of  young  forms,  appa- 
rently of  this  species,  have  been  procured  m  the  lower  zone  of 
the  Cynocephala- stage  at  Nailsworth. 
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A.  Jurensis.    Fragments  only  in  the  higher  beds. 

A,  crassus  {A,  Raquinianus,  D^Orb.).  Evidently  the  same 
shell  as  in  the  lower  zone  of  the  Cynocephala-stage  at  Nails- 
worth  and  in  the  Upper  Lias  of  Yorkshire. 

Ammonites  Ilminstrensis,  n.  sp. 

In  its  general  figure  it  is  scarcely  to  be  distinguished  from 
Ammonites  Humphriesianns ;  the  style  of  its  ornamentation  is 
also  very  similar  to  that  of  the  latter  species ;  there  are,  how- 
ever, some  well-marked  differences.  In  A.  Humphriesianus  the 
lateral  costse  form,  with  the  dorsal,  a  curvature  more  or  less 
marked ;  in  the  Lias  shell,  the  ribs  pass  from  the  suture  straight 
over  the  sides  and  back.  Usually  two,  but  sometimes  three, 
dorsal  ribs  unite  with  one  lateral  nb.  In  A.  Humphriesianus  the 
number  of  dorsal  ribs  is  somewhat  greater ;  but  the  most  con- 
spicuous distinction  consists  in  the  form  of  the  dorsal  ribs,  which 
in  the  Lias  shell  are  much  more  narrow,  elevated,  and  acute,  so 
that  there  is  a  wide  space  left  between  each  rib.  In  the  young 
shell  the  lateral  ribs  are  likewise  much  elevated  and  acute,  so 
that  they  are  little  larger  than  the  dorsal  ribs;  there  is  also 
some  little  distinction  in  the  figure  of  the  volutions,  and  conse- 
quently of  the  aperture,  the  portion  near  to  the  suture  over- 
hanging the  preceding  volution  more  than  in  the  Inferior  Oolite 
shell. 

The  septa  consist  of  three  large  principal  lobes,  much  pro- 
duced, and  of  two  small  accessory  lobes.  The  dorsal  lobe  is 
much  lengthened,  with  a  single,  terminal,  very  elongated  and 
pointed  digitation  upon  each  side  of  the  mesial  line;  there  are 
two  smaller  lateral  digitations ;  all  the  digitations  are  indented. 
The  superior  lateral  lobe  has  its  termination  trifurcate,  the  me- 
sial digitation  being  pointed,  and  of  immense  length ;  but  the  lobe 
altogether  is  less  lengthened  than  the  dorsal  lobe.  The  inferior 
lateral  lobe  is  similar  in  figure  to  the  superior  lobe,  but  is  much 
smaller  and  shorter.  The  two  accessory  lobes  are  very  small  and 
simple,  the  second  being  nearly  concealed  by  the  convexity  near 
to  the  suture.  The  dorsal  saddle  is  of  great  width,  consisting 
of  two  principal  divisions,  of  which  the  outer  is  much  the  larger ; 
each  division  has  two  principal  branches  with  numerous  inden- 
tures. The  lateral  saddle  has  two  principal  portions,  of  which 
the  outer  is  the  smaller;  the  indentures  are  smaller  and  less 
conspicuous  than  in  the  dorsal  saddle.  The  accessory  saddles 
are  small  and  simple,  almost  without  indentures. 

Ill-preserved  specimens  occurred  rather  abundantly  at  Hol- 
comb,  associated  with  A,  hifrons  and  Astarte  lurtda.  My 
friend  Mr.  Moore  has  favoured  me  with  fine  specimens  from 
the  pale-yellow  bed  of  the  Upper  Lias  at  Ilminster,  and  smaller 
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forms  of  the  same  species  occur  in  the  lower  shelly  zone  of  the 
Cynocephala-stage  at  Nails  worth.  The  largest  specimen  in  my 
possession  has  a  diameter  of  2^  inches ;  the  height  of  the  aper- 
ture is  6  lines^  the  opposite  diameter  10  lines. 

A.faldfer.  A  few  specimens.  At  Stroud,  when  the  railway 
was  being  constructed,  a  thin  band  of  pale  grey  limestone  was 
crowded  with  fine  specimens,  to  the  exclusion  of  all  other  species. 

A.  annulatus,  Sow.     Few,  and  ill -preserved. 

A,  Lythensis,  Y.  &  B.  Smaller  forms  than  occur  at  Whitby. 
It  is  not  the  A,  Lythemis  of  Quenstedt ;  the  latter  is  a  very 
different  Ammonite. 

Belemnites  compressus,  Voltz.  Large  specimens  in  the  upper 
bed,  associated  with  B.  tripartitus, 

B.  tripartituSy  Schl.,  agrees  with  specimens  in  the  Cynocephala- 
stage  at  Nailsworth  and  at  Frocester  Hill. 

Nautilus  latidorsatuSy  D'Orb.  (N.  Toarcensis,  D'Orb. ;  N.  Ju- 
rensiSy  Quenst.).    A  single  fine  specimen. 

N,  sinuatus,  Sow.     Fragments  only. 

Pleurotomaria,  Species  undetermined,  with  elevated  spire, 
narrow  convex  volutions,  mesial  siphonal  rib,  and  fine,  densely 
arranged,  equal  encircling  lines. 

Turbo  capitaneus,  Miinst.  Its  aspect  agrees  with  specimens 
from  the  Cynocephala-stage  in  the  neatness  of  the  ornamen- 
tation. 

Crresslya  ffregaria,  Bcem.  A  large  tumid  species,  well  sepa- 
rated from  congeneric  forms.     A  single  specimen. 

Tancredia  laviuscula,  n.  sp. 

A  large  elongated  species,  with  an  oblique  dorsal  angle  and 
the  posterior  border  nearly  closed.  Compared  with  allied  forms, 
it  is  more  lengthened  and  less  convex  than  T.  donaciformis ;  the 
anterior  extremity  is  more  rounded;  the  umbo  is  but  little 
elevated,  the  posterior  side  being  much  extended  and  its  extre- 
mity pointed ;  the  height  being  only  equal  to  x^n''^^  ^^  *^^  length. 
It  is  distinguished  by  the  same  features  from  T.  Deshayesea  and 
T.  compressa.     A  single  fine  specimen. 

Lima  gigantea,  Sow.  This  well-known  shell  occurs  both  in 
the  Lower  and  Upper  Lias  of  Gloucestershire.  D'Orbigny  has 
separated  the  older  form  under  the  name  of  L,  edulis.  I  do  not 
perceive  that  the  latter  possesses  any  sufficient  specific  distinction. 

Lima  bellula,  Mor.  &  Lye.  Delicately  preserved,  and  exhi- 
biting the  finely  ornamented  surface,  which  is  rarely  seen  in 
Inferior  Oolite  specimens.  Some  of  the  latter  attain  larger 
dimensions  and  have  a  somewhat  shorter  figure,  but  do  not 
possess  any  other  distinguishing  feature. 
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Placunopsis  sparsicostatus,  n.  sp. 

Shell  flattened,  suborbicular,  oblique ;  umbo  raised,  submar- 
ginal,  the  surface  With  numerous  irregular,  unequal,  concentric 
plications,  and  a  few  raised,  equal,  linear,  distant,  undulating 
and  radiating  ribs,  sometimes  slightly  knotted  where  they  pass 
over  the  plications.   Diameter  12  lines.   A  single  good  specimen. 

Nitcula  Hausmanni,  Roem.  Nearly  allied  to  Nucula  Erato, 
D'Orbigny,  an  Inferior  Oolite  shell  both  of  Yorkshire  and 
Gloucestershire;  but  the  latter  species  is  less  angular,  less  pointed 
at  the  extremities,  or  more  ovate  and  smaller.  A  single  fine 
specimen. 

Posidonia  Bronnii,  Miinst.  A  delicate  papyraceous  and  some- 
what irregular  shell,  usually  indifferently  preserved,  but  occurring 
throughout  a  thickness  of  about  two  inches  in  tender,  thinly 
laminated  shale.  Impressions  are  abundant,  but  the  test  is 
rarely  preserved. 

Astarte  lurida,  Sow.  So  numerous  are  the  Jurassic  species 
of  Astarte,  and  in  many  instances  so  nearly  allied  are  they  to 
each  other,  that  the  utmost  care  and  precision  is  necessary,  both 
in  descriptions  and  figures,  to  convey  clear  and  correct  ideas  of 
them  in  the  absence  of  the  fossils ;  nor  under  any  circumstances 
can  the  varieties  of  aspect  which  they  assume,  and  the  bounda- 
ries between  species,  be  in  every  instance  suflSciently  defined. 
The  figure  of  Astarte  lurida  in  the  *  Min.  Conch.'  accurately  re- 
presents a  short  specimen  in  the  young  state,  before  the  arrests  of 
growth  had  produced  irregularity  and  inequality  in  the  encircling 
ribs,  the  verbal  description  appended  being  very  concise.  The 
following  description  is  the  result  of  an  examination  of  a  multi- 
tude of  specimens  in  every  stage  of  growth ; — 

Shell  oblique,  ovate,  moderately  convex ;  umbones  anterior, 
pointed,  and  incurved ;  anterior  side  veiy  short ;  lunule  large, 
striated,  elliptical,  excavated,  its  margin  slightly  rounded ;  liga- 
mental  margin  lengthened,  its  outline  somewhat  curved,  forming 
with  the  other  valve  a  lengthened,  smooth,  but  not  deeply  exca- 
vated area  with  acute  borders ;  lower  margin  elliptically  carved, 
internally  crenulated.  Surface  with  elliptical  costse,  regular  in 
the  young  shell,  subsequently  degenerating  into  irregular  and 
unequal  elevations,  more  especially  when  the  surface  exhibits 
arrests  of  growth ;  the  costse  are  not  much  raised,  rounded,  and 
fully  equal  in  breadth  to  the  interstitial  spaces  (about  thirty-two 
in  a  full-grown  specimen) ;  the  entire  surface  has  fine  striations, 
which  follow  the  direction  of  the  costse. 

Specimens  vary  much  in  their  length  and  obliquity ;  but  none 
are  comparable  to  the  Oxford  Clay  shell  figured  in  the  '  lUus- 
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trations  of  the  Geology  of  Yorkshire  *  under  the  name  of  Astarte 
lurida :  the  large  anterior  side  and  the  small  lonule  mark  the 
latter  as  a  distinct  species. 

Several  examples  of  Astarte  lurida  were  obtained  in  the  upper 
portion  of  the  Upper  Lias  in  a  mill-stream  cutting  at  Holcomb ; 
it  has  also  occurred  very  abundantly  a  little  higher  in  the  geo- 
logical sc|de^  in  the  lower  zone  of  the  Cynocephala-stage  at 
Nailsworth.  D'Orbigny  ('  Prodrome ')  places  it  in  his  "  Etage 
Bajocien/'  which  is  probably  an  error;  the  English  localities 
cited  by  him  (Fox  Hill  and  Taunton)  are  not  Inferior  Oolite ; 
nor  does  it  appear  that  the  latter  formation^  although  so  rich  in 
the  genus  Astarte,  has  ever  produced  A.  lurida. 
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Annual  Address  to  the  Cottsswold  Naturalists*  Field  Cluby  read  hf 
9  T.  B.  Ll.  Bakeb,  President,  at  Gloucester, 


Bead  Febbvabt  16,  1859. 


AoAiir  my  friends  have  we  met,  and  again  does  it  fall  to  my  duty  to 
record,  however  briefly  and  imperfectly,  the  transactions  of  our  Club. 

You  will  forgive  me,  I  am  sure,  if,  on  this  occasion,  I  go  back 
somewhat  farther  than  usual,  to  the  time  when  Sir  Thomas  Tancred 
— who,  though  he  never  would  take  any  other  title  than  that  of 
Secretary,  so  long  as  he  staid  with  us,  was  the  real  author  and 
manager  of  our  Club,  first  called  together,  in  July,  1846,  a  small 
party  at  the  "  Black  Horse  "  on  Birdlip  Hill,  and  in  the  course  of  a 
walk  through  Witcombe  Voods,  the  Roman  Villa,  and  Cooper's 
Hill,  shewed  us  how  much  enjoyment  and  instruction  might  be 
gained  by  a  simple  ramble  through  beautiful  scenery,  in  company 
with  several  men  who  are  all  more  or  less  skilled ;  but  at  least,  all 
interested  in  that  glorious  study  of  nature,  in  whose  honour  our 
meetings  are  held.  On  that  day,  when  the  sun  shone  fedrly  on  us, 
and  all  went  smoothly,  we  first  felt  the  charm  of  such  meetings  in 
fine  weather.  But,  on  our  next  meeting,  when  we  essayed  a  Forest 
ramble,  and  spite  of  torrents  of  rain — such  as  the  skies  of  the  Forest 
can  produce  when  they  please — spent  a  really  enjoyable  day,  then, 
indeed,  we  felt  that  our  love  for  nature  was  not  a  mere  fair  weather 
£uicy,  but  one  that  would  stand  the  test  of  winter  and  rough 
weather. 

From  that  time,  for  now  thirteen  years,  have  we  enjoyed  our  five 
or  six  meetings  per  annum.  Our  Club  has  been  as  full  as  we 
thought  it  prudent  to  allow ;  it  has  been  the  means  of  bringing 
together  many  men  of  eminent  talents,  and  uniting  them  in  a  common 
band,  and  it  has,  I  believe,  also  b^en  the  means  of  encouraging  many 
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young  stadents  of  nature,  and,  by  introducing  them  to  those  who 
have  been  able  and  willing  to  assist  them,  has  given  a  fresh  spring 
and  impetus  to  their  zeal.  It  has  given  all  of  us  many  truly  happy, 
enjoyable,  and  profitable  days ;  and,  which  I  consider  by  no  means 
the  least  of  its  benefits,  it  has  made  us  all  bettor  acquainted  with 
the  objects  of  most  interest,  whether  of  nature  or  art,  in  our  own 
county.  But  much  as  this  is — for  a  small  rural  Club  to  be  thankful 
for — ^we  may  say  yet  more.  "We  do  not  boast  that  Sir  Thomas 
Tancred,  or  any  here,  originated  the  idea  of  such  a  Club.  I  believe 
that,  in  almost  every  point,  it  was  a  simple  imitation  of  that  founded 
in  the  North,  by  Sir  William  Jardine,  Mr.  Selby,  and  Dr.  Granville. 
But,  I  believe  fiiat  ours  was  the  first  of  these  field  Clubs  in  the 
South  of  England,  and  that  the  Woolhope,  "Worcestershire,  Malvern, 
Warwickshire— aye,  and  even  Sussex  and  Kentish  Clubs — have  been 
encouraged  to  commence,  from  seeing  how  well  ours  has  prospered, 
and  we  feel  ourselves  strengthened  and  encouraged  by  a  bond  of 
union  with  similar  societies  dispersed  over  all  England. 

But  let  us  refer  to  our  meetings  of  last  summer,  for,  impe^ect  as 
my  notices  of  our  gatherings  may  be,  I  believe  that  even  such  a 
slight  record  of  the  principal  objects  of  interest  to  be  seen  in  the  dif- 
ferent localities,  where  we  have  met,  is  of  value,  as  serving  to  call 
the  attention  of  future  visitors  to  the  same  spot. 

On  April  the  27th,  the  Club  gave  both  honour  and  pleasure  to 
its  President,  by  acceding  to  his  request,  and  holding  the  winter 
meeting  at  Hardwicke.  He  had  urged  this  experiment  because  he 
had  long  felt  that  there  were,  in  different  parts  of  the  country  where 
the  Club  might  wish  to  meet,  many  gentlemen  who  would  gladly 
exercise  hospitality,  were  it  not  that  the  independent  feeling  (which 
I  trust  the  Club  wiU  always  maintain)  forbids  its  being  a  burden 
to  any  one. 

Your  President  was  anxious  to  show  that,  if  others  were  not  too 
proud  to  follow  his  example,  this  difficulty  might  be  easily  over- 
come. He  therefore  requested  the  Club  to  dine  with  him,  paying 
the  usual  3s.  6d.  each  for  dinner,  and  he  had  great  satisfaction 
afterwards,  in  handing  to  the  Secretary  an  account  of  the  total  cost 
of  meat,  bread,  vegetables,  servants  to  wait,  &c.,  &c.,  of  the  dinner, 
shewing  a  balance  of  nearly  a  pound  due  to  the  Club  funds.  He 
would  most  gladly  see  this  example  followed. 

The  party,  before  dinner,  walked  through  the  grounds,  and  up 
Hawklow,  Oakleigh  or  Hockley  Hill,  on  the  side  of  which  a  Tenant 
Farmer  called  their  attention  to  some  most  hopeless-looking  pasture. 
A  slight  examination  at  the  time,  led  to  a  correspondence  and  a  more 
carefSl  analysis  of  the  soil,  on  which  a  course  of  treatment  was 
recommended.  This  is  now  being  carefully  carried  out  on  certain 
marked  spots  of  the  field,  and  the  result  remains  to  be  seen.  If  it 
fails — being  only  carried  out  on  small  portions — the  risk  is  small. 
If  it  succeed,  not  only  that  Farmer,  but  many  another  Farmer 
and  Landlord  too,  may  feel  grateful  for  the  visit  of  the  Cotteswold 
Club. 


Digitized  by  VjOOQ IC 


167 

After  dinner  some  papers  were  read,  which  will  appear  in  our 
annals,  and  Mr.  Jones  exhibited  a  small  and  evidently  simple 
instrument,  which  shewed  such  marvellous  effects  of  the  powers  of 
extremely  rapid  rotation ;  that,  although  perhaps  it  was  only  an  ex- 
tension of  the  powers  of  the  humming-top,  yet  it  was  so  wonderful 
an  extension,  that  no  more  business  was  done  that  evening,  and  the 
fixing  of  the  meetings  for  that  summer  were  posl^ned  till  our  next 
Club  day. 

On  May  18,  a  considerable  party  met  at  Stroud,  and  walked  to 
the  newly-erected  Cemetery ;  where,  in  addition  to  a  beautiful  view 
of  the  Valley  of  Stroud,  opening  into  the  great  Vale  of  the  Severn, 
was  found  a  very  curious  and  interesting  fault  exposed  (as  all  faults 
must  be)  by  the  levelling  of  the  Graveyard.  Nor  were  we  less 
pleased  or  interested  by  a  collection  of  curiositieB  at  the  house  of  the 
Keeper  of  the  Grounds,  which  shewed  that,  where  taste  and 
ingenuity  exist,  wealth  is  not  necessary  to  develope  them. 

We  also  visited  another  fault  of  about  thirty  feet  in  a  quarry  at 
Swift's  Hill,  and  then  walked  to  Stroud  Glade,  where,  in  a  farmyard, 
we  found  the  yet  vigorous  remains  of  a  "Wy tch  Elm,  hardly  to  be 
matched  in  England.  Alas!  we  were  unprovided  with  measures, 
and  determined  to  return  at  a  future  time  better  provided — ^which 
determination,  like  many  others,  has  never  been  carried  out.  We 
decided,  however,  that  it  was  about  sixty  feet  in  circumference,  and 
though  only  a  tlmi  shell  of  wood  was  attached  to  the  bark,  yet  the 
latt^  was  entire,  with  the  exception  of  a  gap  some  three  feet  wide, 
by  which  we  entered,  and  a  hole  cut  in  the  opposite  side,  through 
which  a  handle  had  worked,  when  the  hollow  had  been  used  as  a 
convenient  shed  tor  a  cyder-press.  The  shell,  I  think,  was  from 
fifteen  to  twenty  feet  high,  and  from  thence  rose  a  very  vigorous 
growth  of  young  wood,  which  is  fr^uently  lopped,  to  prevent  its 
weight  from  breaking  the  thin  shell  of  trunk.  The  manner  in  which 
the  bark  has  rounded  the  edges  of  some  of  the  small  holes  in  the 
tree,  and  formed  a  complete  rose  in  the  hollow,  is  most  curious. 

On  Wednesday,  June  80,  a  very  small  party  set  forth  fttnn 
Tewkesbury  to  visit  the  quarries  on  Brockridge  Common,  hoping  to 
find  there  some  of  our  Members  who  knew  the  spot,  and  had  pro- 
mised to  attend.  After  waiting  some  time,  and  seeing  little,  ikej 
walked  to  the  neighbouring  Church  at  Ripple,  where  there  was 
much  to  please  the  archaeologist,  especially  when  shown  by  the 
kind  Rector,  and  returned  along  the  Valley  to  Tewkesbury.  Some 
little  time  after  they  had  sat  down  to  dinner  the  missing  and  much 
missed  portion  of  the  party  came  in,  having  lost  much  time  in 
hunting  for  the  first  detachment.  After  many  regrets  had  been 
expressed,  and  much  consultation  had  taken  place  as  to  how  such 
eontre  tm^s  might  be  avoided  for  the  future,  no  better  means  could 
be  suggested  than  that  members  should  answer  the  Secretary's  letters, 
and  endeavour  to  reach  the  place  of  meeting  at  the  time  fixed. 

On  Wednesday,  July  29,  a  large  party  of  our  Club,  and  a  far 
larger  party  of  Ladies  and  strangers,  met  at  Gloucester,  with  the 
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pr(^;ramme  of  going  by  the  "  Wave "  steamer  down  the  Canal  to 
Shfu^ness,  and  thence  in  the  **  Eagle  "  steamer  to  visit  tiie  Cli£&  of 
Pennarth  (which  exhibit  at  one  view  the  npper  beds  of  the  New  Red 
Sandstone,  and  the  entire  series  of  the  lower  lias  beds),  and  the 
generally  interesting  shores  of  the  Severn,  including  the  Bone  bed  at 
Aust.  Down  the  Canal  we  chatted  merrily.  Boarding  the  **  Eagle  " 
on  we  steamed,  talking  of  Pennarth,  of  its  interesting  Clif^,  and  of 
the  Mends  from  Bristol,  who  had  promised  to  meet  us  there,  and  it 
was  only  as  we  neared  t^e  Holms,  that  the  truth  oozed  out,  that  so 
deep  a  bank  of  mud,  impassible  to  human  foot,  lay  between  the 
water  and  the  Cliff  that  our  landing  was  impossible,  and  our  scien- 
tific examination  of  the  Lias  dwindled  away  to  an  hour  or  two 
strolling  about  the  Holms.  However,  in  misfortune,  the  only  thing 
to  be  done  is  to  make  the  best  of  it,  and  so  interesting  a  lecture  did 
we  get  from  the  ever-ready  Professor  Buckman,  that  many  of  the 
less  scientific  of  the  party  declared  that  they  had  gained  more  in- 
struction and  pleasure  on  the  Holms  than  they  could  have  hoped  for 
at  Pennarth. 

On  September  1 5  a  meeting  took  place  in  the  Forest  of  Dean. 
I  myself  was  engaged  with  our  B^giment  of  Yeomanry,  at  Chelten- 
ham, and  therefore  was  not  much  more  than  half  wet  through. 
But  in  the  Forest  I  can  quite  imagine  that  there  was  no  half-and- 
half  wetting.  Mr.  Jones,  Dr.  "Watson,  and  Mr.  Ford  are  recorded  to 
have  stood  it,  and  walked  it,  and,  despite  of  the  air  and  the  water, 
to  have  taken  good  note  of  the  earth  where  the  cuttings  of  the  rail- 
ways and  the  mines  displayed  her  heretofore  hidden  treasures. 
Honour  be  to  the  trio  who  braved  the  elements.  Yet,  had  not 
other  duties  called  him,  I  think  that  the  trio  would  not  have  had  it 
all  to  themselves,  but  ^  ould  have  been  converted  to  a  quartett  by 
the  presence  of  your  President.  And  thus  ended  the  Thirteentik 
year  of  our  Club. 

And  now,  my  kind  friends,  I  am  about  to  resign  my  office  into 
your  hands ;  but  not  as  usiml  with  the  wiU  to  resume  it,  should  you, 
as  you  have  hitherto  done,  kindly  ask  me  to  do  so. 

I  have  long  felt  that,  for  many  reasons,  I  was  unfit  any  longer 
to  hold  such  a  office.  In  good  truth,  I  never  was  fitted  for  it ;  but 
I  hoped  that  my  good- will  to  the  Club,  my  love  (notwithstanding  my 
want  of  knowledge)  of  the  study  of  nature,  and  the  time  and  atten- 
tion I  was  able  to  devote  to  it,  atoned  in  some  degree  for  my  defi- 
ciency in  science. 

But,  of  late  years,  another  study  has  occupied  me.  One  so 
engrossing  that  I  have  willingly  given  my  heart  and  my  health  to 
the  work.  It  has  not,  indeed,  lessened  my  love  for  the  glories  of 
nature  in  any  degree.  It  has  not  diminished  my  interest  in  the 
prosperity  of  the  Club  ;  but  it  has  so  absorbed  my  time  and  my 
strength^  that  frequently  I  am  incapacitated  from  attending  to  any, 
but  the  one  object  of  my  thoughts.  For  a  time  I  believed  that  the 
difficulty  of  organizing  the  system  of  Eeformatories  throughout 
England  would  soon  be  done.     But  as  he  who  climbs  a  mountain, 
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when  he  has  surmounted  the  highest  point  he  conld  see  ^m  the 
vaUey,  still  finds  other  heights  towering  far  above — so  I  see  less 
chance  than  ever  of  being  freed  from  my  labours.  Or  rather,  and 
more  truly,  let  me  say,  I  see  more  hope  than  ever,  that  so  long  as  it 
may  please  God  to  use  my  services,  there  will  be  palpably  more  and 
more  to  be  done. 

The  work  of  establishing  Reformatories  through  the  length  and 
breadth  of  the  land  is  indeed  finished.  Nay,  more !  Not  only  is  the 
tree  planted,  but  the  fruit  i^  ripening  The  numbers  of  boys  con- 
victed throughout  England  is  greatly  diminished.  But  if  we  take 
the  particular  towns  where  they  have  beeii  able  to  send  to  Refor- 
matories every  boy  on  a  second  conviction,  the  decrease  is  large 
indeed.  I  have  now  liltie  doubt  that,  with  our  present  Reformatories, 
we  can  not  only  keep  all  England,  except  London,  clear  of  regular 
boy-thieves ;  but  that  ere  next  Gluristmas  we  can  commence  taking 
the  worst  of  those  of  London,  and  if  so,  I  have  little  doubt  that  we 
can  produce  a  strong  impression,  in  three  years,  even  on  the  crime 
of  the  Metropolis.  But  then  comes  the  great  and  important  question 
of  doing  the  same  for  adults.  Forgive  me,  my  dear  friends,  that  I 
have  been  so  long  talking  of  my  own  shop  matters.  I  meaiit  merely 
to  have  explained  why  my  time  was  more  than  heretofore  occupied 
by  other  pursuits,  and  my  pen  has  run  away  with  me. 

To  return.  I  have  long  felt  that  I  was  unsuited  for  the  office  of 
your  President.  I  now  feel  happy  to  think  that  you  may,  if  you 
please,  place  that  office  in  the  hands  of  one — ^who  both  by  rank  and 
position,  still  more  by  high  attainments  and  knowledge  not  only  of 
one,  but  of  many  branches  of  that  glorious  study  which  we  meet  to 
cultivate— will  do  honour  to  your  choice. 

And  now,  my  friends,  I  bid  you  not  farewell,  for  I  trust  that 
my  attendance  at  your  meetings  will  not  be  more  rare,  and  certainly 
my  interest  in  the  Club  wiU  not  be  diminished,  but  I  beg  you  to 
let  me  resign  the  office  of  your  President,  only  that  it  may  pass  into 
hands  which  wiU  carry  out  more  worthily  and  fitly  (than  I  was  ever 
able  to  do)  the  true  objects  of  the  Cotteswold  Club. 
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NoU9  on  the  Inferior  Oolite  Beds  in  the  neighbourhood  of  Bath,  hy 
W.  V.  Guise,  F.L.S.,  F.G.S. 


Rbad  to  Cotteswold  Natueausts'  Field  Cltjb,  Feb.  15,  1859. 


I  PROPOSE,  in  the  following  observations,  to  introduce  to  my  asso- 
ciates of  the  Cotteswold  Club  a  notice  respecting  the  Oolitic  deposits 
in  the  neighbourhood  of  Bath,  with  reference,  more  particularly,  to 
some  peculiarities  presented  by  the  Inferior  Oolite  beds  in  that 
district,  and  to  the  relations  which  they  offer  to  those  of  the 
Cotteswolds. 

In  the  course  of  the  late  autumn  I  was  enabled  to  derote  three 
weeks  to  the  study  of  the  Geology  of  the  Bath  district,  in  which  I 
had  the  advantage  of  the  frequent  companionship  of  the  well-known 
and  accomplished  Paloeontologist,  Mr.  Charles  Moore,  to  whose 
guidance  I  owe  it  that  I  was  enabled  to  visit  many  points  of  interest 
and  importance  which  would  otherwise  have  escaped  my  obser- 
vation. 

My  remarks  having  reference  more  particularly  to  the  beds  of  the 
Inferior  Oolite,  it  is  not  my  intention  to  do  more  than  to  glance 
cursorily  at  the  underlying  clays,  of  the  extent  and  peculiarities  of 
which  it  is  not  easy  to  form  a  correct  estimate ;  as,  in  the  immediate 
neighbourhood  of  Bath,  the  Lias  is  rarely  eacposed  to  any  extent,  and, 
excepting  in  well-sinking  or  in  digging  the  foundations  of  houses, 
few  opportunities  offer  for  its  examination. 

Lonsdale,  in  his  Memoir  on  the  Oolitic  district  of  Bath,  in  the 
3rd  Volume  of  the  Transactions  of  the  Geological  Society,  estimates 
the  entire  thickness  of  the  Lias  in  that  vicinity  at  somewhat  less 
than  300  feet,  and  probably  this  may  be  viewed  as  a  &ir  approximate 
average;  but  the  thickness  of  the  deposit  varies  considerably  tn 
different  localities.     In  the  Charlcombe  Valley,  it  certainly  exceeds 
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that  measurement  considerably ;  while  at  the  Hamlet  of  Meadgate 
or  Medycat,  seven  miles  S.E.  of  Bath,  it  cannot  be  estimated  at  more 
than  from  40  to  70  feet,  and  may  very  possibly  be  less. 

The  presence  of  the  **  Middle  Lias,"  or  "  Lias  Marlstone,"  is  one 
of  the  points  most  difficult  of  identification  in  the  Bath  district,  and 
I  must  acknowledge,  that  during  the  few  opportunities  I  had  of 
studying  the  question,  I  was  unable  to  satisfy  myself  of  the  presence 
of  that  deposit  by  any  recognisable  features.  I  am  bound,  however, 
to  add  that  Mr.  Moore  has  satisfied  himself  of  its  existence,  though 
in  an  obscure  form,  and  under  altered  conditions  from  those  in  which 
it  presents  itself  in  the  Cotteswold  range.  At  Charlcombe  Hill,  as 
well  as  on  the  north-western  extremity  of  Dundry  Hill,  a  consider- 
able thickness  of  verj^  adhesive  ferruginous  clay  appear  to  occupy 
the  position  of  the  *'  Middle  Lias,"  and  may  very  possibly  be  its 
representative ;  but  if  so,  its  presence  is  not  indicated  by  any  fossils, 
in  so  far  as  I  was  able  to  discover,  and  at  Meadgate  the  Upper  and 
Lower  Lias  Marls  appeeir  to  pass  insensibly  into  one  another, 
without  any  distinct  line  of  demarcation,  though  the  presence  of 
"  Spirifer  rostratus  "  about  the  middle  of  the  series  would  appear 
to  mark  the  horizon  of  the  **  Marlstone."  Lonsdale,  in  his  Memoir, 
speaks  of  the  **  Marlstone "  near  Bath  as  containing  numerous  in- 
dividuals of  "a  large  Pecten  with  obtuse  ribs,"  which  might  be 
attributed  to  P,  aguwahis ;  but,  inasmuch  as  he  appropriates  the 
term  "  Marlstone  to  certain  sandy  beds,  interposed  between  the 
Lias  and  the  Inferior  Ooliie,  it  is  plain  that  he  refers  to  the  "  Sands" 
interculated  between  these  two  deposits ;  in  which,  however,  I  was 
not  fortunate  enough  to  observe  the  Pecten  in  question,  nor  any 
other  fossil  organism  whatever.  These  "Sands"  are  everywhere 
present  in  situ,  and  exhibit  a  series  of  alternating  Sands  and  Sand- 
stones to  a  thickness  of  from  60  to  80  feet,  to  which  extent  they  are 
exposed  at  Charlcombe,  the  only  spot  at  which  I  was  able  to  trace 
them  throughout  their  entire  thickness,  and  as  this  Section  presents 
some  features  of  interest,  I  will  proceed  to  review  it  in  detail. 

SECTIOir   AT  CHASL0O]£B£. 

It  will  be  seen  by  reference  to  the  map,  that  the  village  of  Charl- 
combe lies  due  north  of  Bath,  niched  into  the  hollow  of  one  of  the 
numerous  pretty  combes  scooped  out  by  the  action  of  the  retiring 
waters,  when  tiie  coast-line,  of  which  it  forms  a  part,  was  slowly 
emerging  from  the  waves  of  the  ancient  "tertiary"  ocean.  The 
direction  of  the  Valley  itself  is  about  N.W.  and  S.E.,  and  is  traversed 
throughout  the  greater  portion  of  its  length  by  a  small  rivulet,  which 
takes  its  rise  in  a  deep  gully,  not  far  from  the  Church,  and  it  is  this 
gully  which  affords  the  Section  to  which  I  have  adi^rted. 

After  passing  over  the  entire  thickness  of  the  lias  Clays,  which 
at  this  point  I  cannot  estimate  at  less  than  600  or  700  feet,  the 
gully  intersects  the  highest  beds  of  the  Upper  Lias  Shales,  which  are 
here  seen  dipping  downwards  at  a  considerable  angle,  the  result 
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apparently  of  subsidence,  and  overlaid  by  Oolitic  drift,  which  covert 
{dl  the  superior  deposits.  About  25  feet  of  these  Shales  are  exposed, 
distinguished  by  their  well-marked  character,  no  less  than  by  the 
liassic  Cephalopoda,  portions  of  which  are  abundant.  The  Shales  are 
overlaid  by  the  "  Sands,"  a  series  of  alternating  micaceous  Sands  and 
Sandstones,  from  60  to  80  feet  thick,  which  appeared  to  be  wholly 
unfossiliferous.  To  these  "  Sands"  succeeds  the  Inferior  Oolite  rock, 
about  25  feet  in  thickness,  and  exhibiting  the  following  succession 
of  beds,  which  will  be  found  to  be  remarkably  persistent  in  character 
and  extent  throughout  the  Bath  district : — 

1.  Basement  bed. — A  hard  rock,  ftill  of  fossils,  and  \ 
especially  characterised  by  the  prevalence  of  7W-    4  to  5  feet. 
ffonia  eodata  and  RhynehmeUa  spinosa 

2.  Coarse   Bastard   Freestones. — ^Rubbly    in    their  I  ^q  feet, 
upper  portions — slightly  fossiliferous.  J 

Now,  the  point  to  which  I  particularly  desire  to  invite  attention, 
is  to  the  fact  of  the  lyigonia  and  Spinosa  Beds,  forming  the  base  of 
the  series,  and  to  their  being  surmounted  by  20  feet  of  freestones ;  thus 
apparently  inverting  the  order  of  sequence  exhibited  in  the  Cottes- 
wold  sections,  and  I  shall  endeavour  to  show  that  this  relationship 
holds  good  throughout  the  Bath  district,  extending  even  to  Dundi^ 
Hill,  where  I  found  similar  conditions  prevailing. 

INFERIOR   OOLITE   BEDS   AT   LTMPLKT   STOKE. 

On  the  line  of  railway  between  Bath  and  Bradford,  and  about 
three  miles  from  the  latter  town,  is  the  pretty  village  of  Lympley 
Stoke,  looking  down  upon  the  Valley  of  the  Avon,  whose  green  ex- 
peuise  is  diversified  by  the  frequent  windings  of  the  stream,  and  by 
the  Trowbridge  Canal,  which  traced  along  the  foot  of  the  hills 
forming  the  opposite  boundary  of  the  valley,  is  flanked  for  probably 
two  miles  of  its  course  by  the  beds  of  the  Inferior  Oolite,  which, 
emerging  from  beneath  the  clays  of  the  Fuller's  Earth,  present  a 
murad  escarpment  of  extreme  regularity  until  eventually  lost  beneath 
the  overlying  beds,  under  which  they  dip  at  a  scarcely  appreciable 
angle  within  a  short  distance  of  the  town  of  Bradford.  The  extent 
and  regularity  of  this  section  render  it  extremely  valuable  for  the 
study  of  the  Inferior  Oolite  series  in  this  district,  and  it  will  be 
found  to  present  characters  in  all  f  espects  similar  to  those  eidiibited 
by  the  same  beds  at  Oharlcombe. 

The  Canal  is  at  this  point  hollowed  out  of  the  "  Sands" — a  sub- 
soil one  would  imagine,  not  very  well  adapted  for  the  retention  of 
water,  and  about  two  or  three  feet  of  the  sands  are  exposed  above 
the  level  of  the  Canal.  Resting  on  these  sands  is  the  "  basement-bed  " 
of  the  Inferior  Oolite,  about  three  feet  in  thickness,  charged  with 
fossils,  amongst  which  Trigonia  costata  and  Rhynchonella  spinosa  are 
abundant.  The  texture  of  the  rock  is  extremely  hard  and  intract- 
able, which  renders  it  difficult  to  extract  fossils  in  good  condition. 
Trigonia  costata  is  most  frequently  present  in  the  shape  of  casts ; 
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tthyn.  spinosa  is  plentifo!,  and  in  the  crevices  of  the  rock  an  occa* 
sional  example  may  be  observed  with  the  spines  attached,  though 
not  easy  of  extraction.  To  these  **  TrigoHia  and  Spinosa  grits  " 
sacceed  about  22  or  24  feet  of  impure  bastard  freestones,  very  much 
fractured  and  disjointed,  and  more  or  lessrubbly  and  disintegrated 
in  their  upper  portions — these  beds  are  comparatively  devoid  of 
fossils,  a  smEdl  form  of  Terebratula  perovalis  appearing  the  most 
frequent. 

The  following  list  of  fossils  from  the  "  basement-bed  "  will  serve 
in  some  degree  as  a  guide  to  the  character  of  the  deposit : — 

lima  proboscidea.  Ostrea. 

Trigonia  costata.  Turbo  capitaneus. 

Trigonia,  2  species.  Natica. 

Pecten.  Bhyn.  spinosa. 

Gryphaea  Buckmanni.  obsoleta. 

Gresslya  adducta.  — —  inconstans. 

Pholodomya,  2  species.  Terebratula  perovalis. 

TrichiteSy  abundant.  SerpulsB,  abundant. 

Nautili  and  Ammonites  portions,  but  not  common. 
For  this  list,  which  does  not  pretend  to  give  more  than  a  mere 
outline  of  the  contents  of  the  beds  in  question,  I  am  mainly  indebted 
to  Mr.  Moore ;  but  doubtless  a  carefrd  examination  would  yield  a 
far  larger  series  to  any  geologist  who  could  spare  time  for  their 
invest^ation. 

Besides  the  sections  just  described  in  detail  at  Charlcombe  and 
Lympley  Stoke,  I  examined  detached  portions  of  the  lower  beds  of 
the  Inferior  Oolite  at  several  points  around  Bath,  and  at  the  village 
of  Turley,  about  seven  miles  from  thence,  just  above  the  quarries  at 
Meadgate,  and  found  the  ''Trigonia  and  spinosa  grits"  forming  the 
basement'hed,  and  resting  immediately  on  the  *'  Sands." 

The  question  that  naturally  presents  itself  to  the  mind  of  a 
Cotteswold  Geolc^st,  upon  a  review  of  the  forgoing  considerations, 
is, — ^what  is  the  position  occupied  by  these  Batik  Oolites,  relatively 
to  the  great  development  of  the  same  beds  in  the  neighbourhood  of 
Cheltenham  and  Gloucester  ?  Our  able  colleague,  Mx,  Lycett,  in 
his  clear  and  intelligent  work  on  the  Cotteswold  HiUs,  divides  the 
Inferior  Oolites  in  that  district  into  three  stages,  distinguished  by 
their  characteristic  Brachiopods ;  the  laweit  of  which  is  designated 
as  the  Cynooephdla  Stage  :  the  middle  as  the  Fimbria  Stage  ;  and  the 
highest  as  the  Spinosa  Stage.  Hence,  we  should  conclude,  if  this 
arrangement  be  genei^y  applicable,  that  in  the  neighbourhood  of 
Bath  the  two  lower  stages  of  the  Cotteswold  Oolites  have  thinned 
out,  leaving  a  special  development  of  the  Spinosa  Stage,  as  the 
representative  of  the  entire  group,  and  this  may  possibly  prove  to  be 
the  case ;  but,  in  order  satisfactorily  to  ascertain  this  point,  it  will  be 
necessary  to  trace  out  the  beds  of  the  Inferior  Oolite,  from  their  area 
of  greatest  development  in  the  neighbourhood  of  Cheltenham,  Stroud, 
and  Gloucester,  to  the  position  of  diminished  importance  which  they 
occupy  in  the  neighbourhood  of  Bath. 

VOL.    II.  B 
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DinfB&T  HII£. 

The  Oolites  of  Dnndry  Hill,  neacr  Bristol,  have  always  presented 
a  problem  of  some  difflcnlty  to  Ootteswold  Oeolo^iists,  who  have 
ibimd  it  no  easy  matter  to  apjdy  their  own  local  saodiyiaions  to  the 
30  or  40  feet  of  rags  and  fireestones  there  developed,  so  as  to  bring 
the  two  sets  of  deposits  into  harmonions  relations  with  one  another. 

Mr.  Lycett,  though  evidently  entertaining  some  donbts  respect* 
ing  the  true  correlation  of  these  beds,  offiaTs  a  solution  offhe  question 
as  follows : — ^He  says,  *'  at  Bimdry  the  quazries  are  capped  witii 
rag-stones,  which  seem  to  belong  to  the  SpinoM  SUge  ;  this  is  under- 
laid by  useful  building  freestones,  and  l^  sandy  Oolite,  in  all  nearly 
50  feet  thick,  which,  probably,  represent  the  Fknhria  Stage.  The 
Cynooephdla  Stage  is  here  represented  by  only  half-a-yardof '  Sands  * 
overlying  the  Upper  Lias  day."  "We  have  here  the  Cotteewold 
series  apparently  identified  ai  Dundry,  and  I  visited  the  quarries 
with  the  expedition  of  being  able  to  recognise  the  equivaients  of 
the  three  stc^  as  laid  down  by  Mr.  Lyc^;  but  I  am  bound  to 
record  as  the  result  of  my  observations,  my  persuasion  that  the 
Dundry  beds  are  a  repetition  and  extension  of  those  at  Lympley 
Stoke  and  Charloombe,  having  the  Trigonia  and  Spinoea  beds  at  the 
base,  and  resting  on  ihe  ''  Sanii  "as  in  the  last-named  localities, 
but  with  a  greater  extension  upwards  of  the  freestones,  which  like* 
wise  assume  at  Dundry  a  purer  grain,  and  more  even  and  regular 
characters. 

The  Freestones  at  Dundry  occupy  the  eastern  extremihr  of  the 
hill,  from  which  point,  followed  along  their  line  of  strike,  they 
rapidly  attenuate,  so  that  within  an  area  of  less  than  a  mile  from 
their  point  of  greatest  extension,  they  cease  to  be  any  longer  trace- 
able. The  prindpal  quarries  are  near  the  Church,  (md  in  what  is 
known  as  the  '' Tipper  Quarry  "  the  following  beds  are  ezpoeed : — 

1.  Bubbly  beds 4  fret. 

2.  Hard  gritty  rock .9    „ 

S.  Freestone  beds 6    ,, 

In  these  beds  fossHs  are  by  no  means  abundant,  or  of  good 
differential  type ;  but  lying  ammigst  the  d^ris  which  surround  the 
margin  of  the  quarry,  I  found  a  block  of  stone  precisely  identical  in 
characters  with  the  '<  basement^bed "  at  Lvmpley  Stoke,  and  like 
that  chained  with  IHgonia  Chstata  osaABhynehmiUa  Spinosa.  Whence 
derived  was  the  question,  and  an  inspection  of  that  aoid  the  adjoining 
excavations  affbrding  no  satisfactory  explanation,  I  awaited  the  re- 
turn of  the  quarrymen  from  their  dinner  to  obtain  information  on 
the  subject ;  and  learnt,  in  reply  to  my  enquiries,  that  the  rock  in 
question  lies  at  the  bottom  of  M,  and  reposes  upon  a  stratum  of  day, 
wMch  in  its  turn  rests  upon  Sand.  The  day  was  described  as  a 
water-bearing  stratum,  and  in  sinking  a  wdl  fbr  water  in  the 
quarry,  the  workmen  had  brought  up  &e  Uocks  oi  "  Trigonia  and 
Spinosa  grit "  from  the  position  indicated.  The  clay  band  would 
appear  to  be  a  merely  local  and  accidentia  deposit;  and  I  heard  a 
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story  of  a  man  whose  well  was  sapnlied  from  tliis  stratum,  who  not 
beii^B;  satisfied  with  the  quantity  of  water  yielded,  and  desiring  to 
increase  the  supply,  penetrated  to  the  nnderlying  sandc^  and  lost  the 
pore  element  altogether.  The  following  is  the  sucoession  of  beds  as 
ramished  by  the  qnarryman : — 

Bubbly  beds 4  feet 

Hard  gritty  rock 9    „ 

Freestone  beds 6    „ 

Hard  coarse  freestone 8    „ 

Bubbly  stone    8  or  9    ,, 

SheUif'hed,  containing  Trigonia  and  Spinosa  •  .8    ,, 

Blue  Clay 4  or  5    ,, 

Sand 

in  all  about  88  or  84  feet,  ^Delusive  of  the  day  band.  I  could  find 
no  example  of  Trigonia,  or  B.  spinosa,  in  the  overlying  beds ;  though 
Mr.  Moore  informed  me  that  he  had  taken  B.  spinosa  in  a  young 
form  in  Ihe  Upper  Bags,  and  had  even  met  with  it  as  high  up  asihe 
Bradford  Clay. 

The  considerations  which  present  themselyes  on  a  review  of  the 
forgoing  &cts,  are  of  a  nature  to  prevent  hasty  conclusions ;  but  I 
think  I  have  E^own  sufficient  reason  to  justify  and  call  for  a  more 
complete  and  methodical  investigation  of  the  intermediate  circum- 
stances which  mark  the  passage  of  the  Bath  and  Dundty  beds  into 
those  of  the  Cotteswold  series,  so  as  to  ascertain  how  &r,  and  to 
what  extent  the  division  of  the  latter  series  into  different  stages, 
characteriBed  by  special  Brachiopods,  can  be  maintained  over  a  more 
extended  area;  or  whether  such  subdivisions  are  not  of  merely  heal 
valu0,  and,  in  that  respect,  rather  an  hindrance  than  an  aid  when 
appUed  to  the  definition  of  beds,  in  the  deposition  of  which  different 
cireumstanoes  have  in  all  probability  previoled. 
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Annual  AddreM  to  the  Cotteswold  Naturalists^  Field  Cluh,  read  by 
W.  V.  Guise,  F.L.S.,  F.G.S  ,  President. 


Rbad  FBBBUijiT  23,  1860. 


Gentlemen, — In  compliance  with  the  custom  of  the  Olnb  it  becomes 
my  duty  to  lay  before  you  an  outline  of  the  general  working  of  our 
Society,  and  of  the  progress  of  Science  in  connexion  with  it,  during 
the  past  season.  In  doing  so,  I  am  happy  to  haye  it  in  my  power 
to  congratulate  you  upon  the  results.  It  is  true  that  I  cannot  point 
to  many  written  papers  as  evidence  of  our  activity ;  yet,  in  proof 
that  we  have  not  been  idle,  the  records  of  our  meetings  will  shew  a 
goodly  array  of  facts  established,  and  of  doubts  resolved,  which  are 
after  all  amongst  the  most  valuable  results  within  the  reach  of  local 
contributors  to  Science. 

In  estimating  the  advantages  of  such  an  association  as  ours, 
it  must  be  borne  in  mind  that  &e  good  which  we  efiFect  is  not  limited 
to  the  registration  of  facts  in  connexion  with  local  phenomena, 
essential  and  important,  though  such  ftinctions  undoubtedly  are.  Our 
gatherings  in  out-of-the-way  nooks  and  comers ;  our  rambles  over 
hill  and  dale,  by  pool  and  stream,  in  leafy  woodland,  or  on  breezy 
down ;  the  free  interchange  of  thought  and  feeling  between  con- 
genial minds ;  all  these  conditions  and  circumstances  tend  to  promote 
that  love  of  Nature  and  of  Katural  Science,  which  the  Field  Clubs 
in  especial  have  done  so  much  to  foster  and  develope. 

The  chief  danger  to  be  apprehended,  perhaps,  from  the  social 
character  of  our  meetings  is  lest  we  should  degenerate  too  much 
into  the  habits  of  mere  *' pic-nickers."     From  this  risk,  however. 
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our  Society  has  been  hitherto  redeemed,  by  the  vahiable  and  im- 
portant  work  done  by  the  able  observers  and  skilfal  Naturalists  it  is 
our  good  fortune  to  rank  amongst  our  members.  It  will  suffice  to 
mention  the  names  of  Wright,  Buckmann,  Jones,  Lyoett,  Brodie,  and 
Symonds,  to  recall  at  once  names  of  writers  well  known  in  the 
scientific  annals  of  the  country,  and  of  whom  some  have  by  their 
works  obtained  a  more  than  European  reputation. 

To  preserve  such  a  Society  in  its  full  vigour  and  activity,  is  no 
light  responsibility  for  any  individual,  let  his  accomplishments  or 
fitness  for  the  task  be  what  they  may ;  and  it  was  with  the  utmost 
diffidence,  and  with  a  heavy  sense  of  ilie  importance  of  the  charge, 
that  I  permitted  myself  to  be  nominated  for  tiie  office  of  President  at 
the  commencement  of  our  last  season ;  and  this  sense  of  responsi- 
bility was  in  no  degree  lessened  by  the  fe^ct,  that  I  was  called  upon 
to  succeed  in  office,  one  of  the  most  justly  popular  Presidents  that 
ever  conducted  the  affairs  of  any  similar  association.  My  predecessor, 
Mr.  Barwick  Baker,  was  at  the  birth  and  founding  of  this  Society ; 
indeed,  I  may  say,  that  in  conjunction  with  our  amiable  fiiend.  Sir 
Thomas  Tancred,  he  was  our  parent  and  founder — ''fons  et  origo" — 
and  during  thirteen  years,  in  the  course  of  which,  his  supervision 
never  relaxed,  nor  was  his  tact  found  wanting ;  he  saw  it  grow  and 
gather  strength,  until  our  reputation  stood  amongst  the  highest 
of  similar  societies,  and  our  example  becoming  contagious,  gave  rise 
to  vigorous  off-shoots  in  the  neighbouring  Counties,  of  which  the 
Field  Clubs  of  Woolhope,  Malvern,  Worcester,  and  Warwick  are 
living  and  flourishing  evidences. 

With  the  strong  sense  then  that  I  entertained  of  the  disadvan- 
tage of  following  such  a  predecessor,  I  may  well  be  believed,  when 
I  assert  that  it  was  with  hesitation  and  reluctance  that  I  consented 
to  accept  the  office  of  President  of  the  Cotteswold  Club.  Belying, 
however,  upon  the  kind  support  of  the  members,  and  on  the  in- 
valuable assistance  of  our  able  and  indefatigable  Secretary,  Mr. 
Jones,  I  undertook  the  duties  of  the  office,  and  I  am  thankftd  to  say, 
that  thus  sustained,  I  have  found  my  task  comparatively  easy ;  and 
at  this,  the  termination  of  my  year  of  office,  although,  as  I  have 
said,  our  proceedings  have  not  been  illxistrated  to  any  extent  by 
written  contributions,  yet  I  can  point  with  satisfaction  to  the  work 
accomplished,  to  the  healthy  and  vigorous  condition  of  the  Club,  to 
our  increased  numbers,  and  to  the  undiminished  interest  in  our 
proceedings,  as  testified  by  the  usually  full  attendance  at  the 
differ^t  places  of  meeting. 

The  annual  Meeting  of  the  Club  was  held  at  the  *'  Ram  Inn," 
Gloucester,  on  the  16th  of  February,  1869,  when  T.  B.  LI.  Baker, 
Esq.,  after  reading  an  address  reviewing  the  proceedings  of  the  past 
year,  to  the  regret  of  the  Club,  vacated  the  Presidential  chair. 
Professor  Buckman  at  the  same  time  retiring  from  the  post  of 
Secretary. 

W.  V.  Guise,  of  Elmore  Court,  was  then  elected  President,  and 
John  Jones,  of  Gloucester,  Secretary,  for  the  ensuing  year. 
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A  diflcaaaioii  then  eiUNied  upon  a  propodtion  of  the  Ftesidenty 
**  that  the  Club  ahould  no  longer  be  limited  to  50  members,"  which 
proposed  alteration  was  finally  determine  upon. 

A  party  was  afterwards  organised  to  yisit  the  "Marlstone** 
quarries  at  Ghurchdown,  in  which  seyeral  members  joined ;  whilst 
others  yidted  Fighnam  and  Lassington,  or  inspected  the  Secretary's 
interesting  Cabinets  of  fossils. 

About  80  gentlemen  sat  down  to  dinner,  which  was  seired  by 
'<mine  host"  of  the  ''Bam"  in  a  style  which  drew  forth  well- 
merited  encomiums. 

After  dinner  the  £)llowing  new  members  were  elected:— 
J.  J.  Watson,  Ph.  D.,  F.O.8.,  &o., 
Bey.  F.  Smithe,  MJL,  F.G.8.,  Churchdown. 
Charles  Prentice^  £sq.,  Cheltenham. 
,    Dr.  Buchanan  Washbsume,  Gloucester. 
W.  C.  Lucy,  Esq.,  Gloucester. 

The  President  read  a  paper  upon  the  ''  Oolites  in  the  neighbour- 
hood of  Bath ;"  the  purp^  of  which  was  to  shew,  that  throughout 
the  Bath  district,  and  extending  eyen  to  the  quarries  at  Dundry,  the 
Trigimia  and  Spino$a  beds,  which  occupy  tke  upper  zone  of  the 
**  Infmor  Oolite  "  in  the  neighbouxhood  of  Gloucester  and  Chelten- 
ham, and  oyeiiie  the  well-known  freestone-beds  in  that  district,  are 
there  found  resting  immediately  upon  the  so-called  ''lias  Sands," 
and  haying  aboye  them  beds  of  bastard  freestone,  which  at  Dimdry, 
in  particukr,  assume  the  form  of  a  true  freestone,  and  are  worked 
as  such. 

The  reading  of  tiiis  paper  gaye  rise  to  an  animated  discussion^ 
which  assuihed  at  length,  to  the  regret  of  all  listeners,  the  form  of  a 
personal  altercation.  Surely,  it  is  not  out  of  place  here,  to  express 
the  hope  that,  that  most  usefrd  feature  of  our  meetings,  the  discus- 
sion of  points  of  scientific  interest  and  importance  may  be  conducted 
without  aerimony  and  without "  o'erstepping  the  modesty  of  nature." 
Let  us  remember  that  there  can  be  no  dogmu  m  icienee.  The  ex- 
perience of  eyeiy  day  is  teaching  us  how  dangerous  it  is  to  lay  down 
laws,  and  to  inmst  upon  the  adoption  of  theories  as  though  they  were 
incontroyertible  truths,  more  eq>ecially  in  Geology.  The  yast  book 
of  Nature  is  open  to  all;  but  he  only  is  a  true  philosopher  and  a 
worthy  interpreter  of  her  pages,  who  reads  in  a  humble  and  teachable 
spirit  feeling  after  aU,  how  small  a  portion  the  wisest  among  us  can 
hope  to  haye  the  priyilege  of  oontnbuting  to  the  great  ocean  of 
Truth,  the  depths  and  boundaries  of  wluch  lie  all  undisceyered 
beyond.  "In  Geology,"  toys  General  Portlo^  in  his  Address  to 
the  Geological  Society,  "  there  can  be  no  partizanship,  as  the  object 
ift  not  to  topport  the  territorial  rights  of  formations,  but  to  airiye  at 
truth*" 

With  these  obseryations,  which  I  h<^  will  not  be  deemed  in- 
trusiye,  I  will  proceed  to  giye  the  substuice  of  the  remarks  which 
fell  from  our  able  collfiague,  Jh*  Wrighty  with  reference  to  the  beds 
referred  to  in  the  President's  paper  befinre-mentioned.     He  diyides 
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the  Inferior  Oolite  into  three  zones,  whereof  he  styles  the  hw0r  the 
zone  of  Ammonites  MtnrehmmB  ;  the  miiddie  the  zone  of  AmmamUa 
Mumphresianm;  and  the  lyifper  the  zone  of  Ammonites  Parkinsoni  ; 
these  sabdivisons  haying  di&rent  degrees  of  deyelopment  in  different 
parts  of  the  counties  of  Gloucester,  Somerset,  and  Dorset,  being 
thick,  thin,  or  absenl^  as  the  case  may  be.  The  upper  zone  is,  he 
states,  the  most  persistent  throughout  England,  Enmce,  and  Ger- 
many. The  middle  zone  is  only  feebly  represented  in  the  northern 
Cotteswolds,  but  Mrly  deyeloped  at  Dundry ;  the  lower  zone  haying 
its  best  deyelopment  near  Cheltenham. 

The  C9iarlcombe  and  lampley  Stoke  beds  near  Bath,  are  referred 
by  the  Doctor  to  the  upper  zone,  the  middle  and  lower  zones  being 
absent. 

For  a  more  ample  and  complete  exposition  of  Dr.  Wrighf  s  yiews 
upon  this  subject,  I  would  refer  enquirers  to  the  yery  learned  paper 
upon  ''The  Subdiyisons  of  the  Ijiferior  Oolite  in  the  South  of 
Emgland,"  read  before  the  Geological  Society,  in  April,  1859,  and 
now  published  in  the  February  number  for  the  present  year  of  the 
Quarterly  Joumalof  the  same  Society.  It  is  a  masterly  resum^  of 
the  entire  subject,  conducted  with  acunirable  patience  and  research, 
and  illustrated  by  an  amount  of  learning  both  literary  and  palsBon- 
tological,  which  must  oyer  render  the  ^per  indispensable  as  a  work 
of  rdlsrence  to  all  students  of  the  Oolitic  Series^  whether  they  accept 
the  Doctor's  limitations  and  subdiyisions  or  not. 

May  11.— The  Club  met  at  the  ''  Lamb  Inn,"  Cheltenham,  and 
mustered  in  considerable  force.  After  break&st,  an  omnibus  con- 
yeyed  tiie  party  to  the  foot  of  Cleeye  HiU,  where  the  Geological  Sec- 
tion, under  the  direction  of  the  late  President,  and  Messrs.  Brodie, 
Norwood,  and  Jones,  proceeded  by  the  lane  which  passes  between 
the  ''  Bifflng  Sun  "  and  Mr.  Dobell's  residence  at  **  Cleeye  Clouds,'' 
to  inyestigate  the  stratigraphical  position  of  the  so-called  "  Boad^ 
stone  "  of  the  district,  the  charact^tic  fossil  of  which  is  Terebratula 
FhiUipsii.  While  the  Entomological  Section,  represented  by  the 
President,  and  the  Bey.  T.  A.  Marshall,  took  tixjd  lower  ground 
through  ihe  yillage  of  Bishop's  Cleeye. 

To  the  Secretaiy,  I  am  indebted  for  the  following  account  of  the 
proceedings  of  the  Gdologists,  and  for  the  yery  yaluable  list  <^fossils 
annexed,  of  which  few  could  haye  furnished  so  ample  and  reliable 
a  catalogue : — 

Th^  beds — ^those  containing  the  "  Boadstones  " — ^are  clearly 
much  out  of  place,  and  must,  when  "  in  situ,"  haye  been  superior 
to  those  of  the  Fimbria  Stage,  which  now  cap  the  hill  immediately 
aboye  them.  Preyiously  to  haying  seen  them,  the  Secretary,  from 
the  account  giyen  of  their  ixmeSl  contents  by  Messrs.  Norwood  and 
Bromby,  yentured  to  assign  to  them  a  stratigraphical  position,  and 
the  subsequent  examination  of  their  organic  contents,  as  well  as  of 
their  lithological  characters,  confirmed  him  in  the  opinion  he  had 
expressed ;  namely,  that  these  beds  are  the  equiyalents  of  those, 
which  at  Bayensgate,  Cooper's  Hill,  and  Haresfleld,  immediately 
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underlie  the  well-developed   "Gryphite  grits,"   and  contain   the 
greater  numbers  of  the  fossils  in  the  following  list  :«* 
Braohioi>oda. 
T&rehratula  PhiUipsiu 

■         Buehmanni, 
'  perovalis. 

RkynehoneUa  tpinosa, 

^uadriplicaia. 

Monomyaria. 
AvieuU  eostata. 
OerviUia  tortuosa. 

Oryphaa  Btickmanni-^iD.  the  more  rubbly  portions* 
Htnnitea  tuh&reulonu — Gol'df. 
Ltma  prohoseidea. 

bellula. 

(kirea  fMctrshii)  f 

FecUn — Scarcely  distinguishable  from  the  P.  pleuro- 
nectes,  and  from  the  lai^  smooth  Fecten  of 
the  Ijas  Marlstone. 

TrichitM — Large  fragments. 
Bimyaria. 

Astarte    rhomhoidalts, 

Cardtum ? — Large  casts. 

Oresslya  dbducta — ^Very  large. 

Cueullaa ? — Casts. 

oblonga. 

Lithodomus  ?  faheiUa — Abundant. 
Macrodon  hirsonenats, 

Modiola    ?— Hull. 

Fholodomya  fidieula, 

Fholodomya  — —  ?— A  large   species,    apparontly 

unnamed. 
Trigonia  eoBtata. 
— — -   deoorata — Lycett. 
Oasteropoda. 
Melania  striata. 
■  leckhamptoneMts. 

Fleurotomaria — (Casts). 

Cephalopoda. 
Nautilus — Large  species,  broken  and  in  casts. 
Ammonites  Ilumphresianus. 
It  may  be  observed  that,  at  Cooper's  Hill,  good  and  typical 
specimens  of  Terehratula  PhiUipsi  not  unfrequently  occur,  as  well 
as  of  T.  Buokmanni,  the  latter  most  frequently,  in  a  sandy-bed  at 
the  base  of  the  "  roadstone ;"  whereas  at  Cleeve,  from  one  block  of 
stone,  may  be  obtained  numerous  specimens,  which  present  every 
conceivable  shape  of  character  between  21  Buckmanni,  and  what 
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Would  generally  be  considered  immature  forms  of  T.  PhiUipm,  the 
ftged  and  typical  form  of  the  latter  occurring  most  frequently  in  the 
upper  and  more  rubbly  portion  of  the  quarry.  These  observations 
lead  naturally  to  the  inference  that  2!  Buckmanni  will  eventually 
be  pronounced  fo  be  merely  a  young  form  of  T,  FhiU^sii,  as  we  have 
only  to  produce—using  the  term  in  its  technical  sense — ^the  outline 
of  typical  T.  Buckmanni,  to  obtain  the  perfect  form  of  the  other 
species. 

It  is  also  worthy  of  remark,  that  in  the  TVi^onia  beds  at  Hares* 
field,  which  are  no  longer  gritty,  but  flaggy  in  structure,  and  from 
which  the  contained  fossils  may  be  disembedded  without  much 
difficulty,  a  form  of  Terehratula  abounds,  which  is  generally  called 
glohata ;  but  upon  comparing  it  with  its  predecessors,  to  which  the 
foregoing  remarks  apply,  it  will  be  seen  at  a  glance  tiiat  it  quite  as 
nearly  resembles  them,  as  the  species  to    which  it  is  generally 


The  entomological  event  of  the  day  was  the  capture,  by  the 
President  and  Mr.  Marshall,  of  six  individuals  of  the  rare  rhyn- 
oophorous  beetle  Plalyrhinus  laiirosUs,  taken  upon  decayed  ash- 
pollards,  feeding  on  Spharia  concenirica — (Berkeley),  Sphi 
fraxinea — Sow.,  with  which  their  trunks  were  embossed. 

On  Thursday,  19th  of  May,  the  Club  assembled  at  .Apperley 
Court,  by  invitation  from  H.  Strickland,  Esq.,  to  meet  the  gentle- 
men of  the  Malvern,  Woolhope,  and  Worcester  Nat. :  Hist. : 
Field  Clubs ;  and  were  entertained  in  a  style  of  genuine  old 
Englbh  hospitality,  which  well  illustrated  the  high  esteem  and 
regard  in  which  the  kind-hearted  host  holds  the  cultivators  of 
those  delightful  sciences,  from  which  he  has  himself,  during  a 
long  life,  derived  so  much  pleasure,  and  with  which  the  name  of 
his  family  will  ever  be  honourably  associated. 

After  dinner,  by  permission  of  our  host,  scientific  discussioa 
was  invited,  and  the 

Rev.  W.  S.  Symonds,  of  Pendook,  President  of  the  Malvern 
Field  Club,  proceeded  to  announce  the  discovery  of  a  Pteraspis, 
an  "  Old  Red  Ganoid  "  in  the  Lower  Ludlow  Rocks  of  Lemt- 
wardine,  by  Mr.  Lightbody.  This  is  a  most  important  discovery, 
as  fish-existence  is  thereby  carried  two  steps  lower  in  the  geolo- 
gical scale  than  it  had  been  previously  supposed  to  range.  In 
the  words  of  Mr.  Symonds,  at  a  recent  meeting  of  the  Malvern 
Field  Club,  "  this  discovery  greatly  antedates  the  period  during 
which  fish  have  been  proved  to  have  existed  ;  for  the  whole  thick- 
ness of  the  '  Upper  Ludlow  Shales,'  and  the  '  Aymestry  Lime- 
stone* intervenes  between  the  grave  of  the  Pteratpis  of  the 
'  Upper  Ludlow  Shales,*  and  that  of  the  Pteraspu  ludenm  (Salter) 
of  the  Lower  Ludlow  Rock  of  Leintwardine." 

Mr.  Jones  then  introduced  to  the  notice  of  the  meeting,  the  re- 
markable discovery  made  by  Dr.  Falconer,  in  the  Cave  of  Maccag- 
uone,  near  Palermo,  of  human  implements  in  flint,  together  with 
VOL.  n.  s 
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the  feces  of  4  Hyeena,  and  the  teeth  and  bones  of  extinct 
Mammals,  cemented  underneath  a  stalagmitio  deposit  to  the  roof 
of  the  cave ;  from  which  Dr.  Falconer  drew  the  inference,  that  the 
cave  had  been  filled  to  the  roof  daring  the  human  period,  so  that  a 
thick  layer  of  bone-splinters,  teeth,  land-shells,  and  human  imple- 
ments, had  been  agglutinated  together,  and  that,  subsequently, 
and  within  the  human  period,  such  a  change  had  taken  place  in  the 
physical  configuration  of  the  district,  as  to  cause  the  cave  to  be 
emptied  of  its  contents,  excepting  the  patches  cemented  to  the 
roof. 

This  is  only  one  of  the  many  startling  facts  which  have  been 
of  late  brought  to  light;  which,  with  accumulating  force  and 
volume,  seem  to  constrain  the  admission  that  man  was  at  one 
time  contemporaneous,  not  only  with  animals  now  extinct,  but 
with  a  conformation  of  surface,  and  a  distribution  of  land  and 
water,  very  different  from  that  which  now  exists  on  the  sarfaoe  of 
the  globe. 

The  occurrence  of  human  implements  associated  with  the 
teeth  and  bones  of  extinct  species  of  Elephant,  Rhinoceros,  Bear, 
Hyeena,  Tiger,  Stag,  and  Ox,  in  stratified  gravel  on  the  Chalk- 
hills  of  the  Valley  of  the  Somme,  near  Abbeville,  and  at  St. 
Acheul,  near  Amiens,  together  with  the  late  discovery  in  Brixham 
Cave,  in  Devonshire,  of  flint  weapons  in  company  with  the  bones 
of  extinct  animals,  have  brought  the  co-existence  of  them  with 
man  prominently  forward  amongst  Geologists,  who  seem  to  be 
arriving  at  the  conviction,  that  man  and  the  extinct  mammals 
referred  to,  were  at  one  time  contemporaneous,  and  if  so,  and  the 
physical  facts  in  connexion  be  correctly  interpreted,  then  it  would 
appear  to  follow,  that  the  existence  of  man  upon  the  earth  must 
be  ante-dated  to  a  period  immeasurably  far  beyond  the  6,000 
years  to  which  the  human  epoch  has  been  usually  limited. 

These  are  indeed  startling  facts,  and  the  wonderful  conclu- 
sions to  which  they  seem  to  lead,  may  well  make  us  hesitate  before 
we  adopt  them  in  their  full  extent.  Nevertheless,  howsoever  our 
*  interpretation  may  ha  at  fault,  the  facts  of  Nature  are  incontro- 
vertible. They  are  the  acts  of  ike  Almighty  Creator  Hmtetf,  and 
have  been  written  by  Him  "for  man's  understanding," in  charac- 
ters as  imperishable  as  the  rocks  on  which  they  are  inscribed ; 
and  we  may  feel  perfectly  satisfied  that  if  the  facts  be  true,  and 
they  be  truly  interpreted,  we  must  accept  the  conclusions,  no  matter 
how  much  they  may  appear  to  militate  against  preconceived 
opinions,  or  against  the  apparent  meaning  of  written  records. 

On  Wednesday,  the  I6th  of  June,  the  Club  met  at  Dursley. 
The  Presitleut,  Secretary,  and  the  Rev.  J.  U.  Deane,  proceeded 
from  the  Berkeley- road  Station  through  the  SUnchcombe  Mari- 
stoue  quarries,  where  nothing  worthy  of  record  was  found,  to  a 
quarry,  on  the  top  of  the  hill  above  Dursley,  where  the  strati- 
graphical  relations  of  the  beds  are  well  shown.     In  descending 
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order  the  Trigonia  grit  comes  first  into  view,  then  a  bed  about 
eight  feet  in  thickness,  without  anj  distinctive  fossil,  so  far  as  we 
could  discover,  and  then  the  '*  freestone,*^  which  is  at  that  point 
about  60  or  70  feet  thick.  The  Fimbria  led  appears  to  be  totally 
unrepresented.  Below  the  •'  freestone,"  the  Cephalopoda  bed,  and 
the  upper  portion  of  the  subordinate  ''  Sands,"  come  into  sight ; 
but  the  beds,  intervening  between  these  and  the  base  of  "  the 
freestone,"  are  obscured  by  rubble. 

The  "  Sands  "  were  here  tenanted  by  a  colony  of  Mason- 
wasps,  Odynerus  spinipes,  accompanied  by  their  parasite  Chrysis 
bidenlaia. 

After  breakfast  the  party,  with  a  considerable  addition  to  its 
strength,  proceeded  to  Peakdown,  in  a  road-cutting  on  which  is 
displayed  the  best  section  of  the  Supra-liassic  Sands  yet  visited 
by  the  Club,  as  they  here  attain  to  an  estimated  thickness  of  at 
least  200  feet.  Upon  these  reposes,  well -exposed,  the  "  Cephalo- 
poda bed  "  with  all  its  characteristic  Ammonites,  with  the  addi- 
tion of  many  other  interesting  fossils,  of  which  the  following  list 
was  made : — 

Ammonites  jurensis. 

— —   variabilis. 

— — —  radians  and  var.  Thouarsensis. 

— — ^  opalinus  and  var:  Moorei. 

Belemnites  irregularis. 

— — —   abbrieviaius. 

Nautilus  inomatus, 

Trigonia  Ramsayi —  ( Casts ) . 

Opis. 

Astarte. 

Turbo  capitaneus, 

Pholodomya  Zietheni. 

Pecten  demissus, 

Cucullaa, 

Gresslya  abducta. 

Modiola  plicaia. 

Lucina, 

Serpula. 
A  large  Pinna  and  Ceromya  bajociana,  with  other  fossils,  were 
found  in  the  upper  portion  of  this  bed ;  but,  as  at  Haresfield  and 
Frocester,  these  have  all  been  found  only  in  the  upper  zone,  and 
as  it  was  exceedingly  dpubtftd  whether  they  were  here  in  situ,  to 
say  nothing  of  the  very  doubtful  character  of  the  matrix  in  which 
they  were  embedded,  the  Secretary  decided  upon  rejecting  them. 
While  the  majority  of  the  party  remained  here,  the  President, 
Secretary,  and  others  crossed  the  intervening  valley,  and  made 
for  Uley-Bury.  About  half-way  up  the  hill,  and  at  about  the 
middle  of  the  Sands  "before  referred  to,  the  Secretary  discovered 
an  intermittent  nodular  band  of  brown  stone,  similar  to  that 
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(lesoribed  by  Mr.  Ljoett,  as  occurring  at  the  base  of  the  same 
beds  at  Nailsworth,  and  containing  a  great  number  of  the  same 
fossils. 

This  most  interesting  discovery  again  raised  the  moot  point 
respecting  the  relationship  of  these  "  Sands "  to  the  beds  imme- 
diately above  and  below  them.  The  Secretary,  in  common  with 
others  of  our  most  observant  and  skilful  Paloeoutologists,  deem- 
ing that  the  passage  thus  traced  throughout  these  **  Sands  '*  of 
Oolitic  forms  of  lamellibranchiate  Molluscs  in  greatly  prepon- 
derating proportions,  intermingled,  however,  with  true  liassic 
forms,  detennines  the  transitional  characters  of  the  beds  in  ques- 
tion, and  entitles  them  to  have  assigned  to  them  a  distinct 
position  as  an  intermediate  zone  between  the  Lias  and  the 
Inferior  Oolite.  On  the  other  band,  our  learned  colleague.  Dr. 
Wright,  arguing  from  the  liassic  type  of  the  Cephalopoda  in  the 
bed  above,  allocates  the  "  Sands  "  with  the  liassic  series  below ; 
this  too  being  the  position  now  generally  assigned  to  them  by  the 
leading  Continental  Geologists.  It  is,  however,  but  just  to  add, 
that  English  Geologists  seera  by  no  means  as  yet  to  have  made 
up  their  minds  upon  the  subject.  It  appears  to  me  to  be  quite 
one  of  those  points  which  a  local  society  like  ours  may  well  set 
itself  to  clear  up  ;  though,  in  doing  so,  it  must  be  borne  in  mind 
that  the  facts  which  we  furnish,  though  most  valuable,  are  strictly 
local,  and  must  be  considered,  not  merely  with  reference  to  the 
phenomena  which  they  more  immediately  illustrate,  but  that  they 
must  be  compared  with  facts,  from  other  and  more  distant 
localities,  carefully  collected  by  competent  observers,  and  all 
bearing  upon  the  same  point  Thus,  and  thus  only,  can  we  hope 
to  arrive  at  truth,  and  by  degrees  to  unravel  the  great  mystery  of 
the  succession  of  life  during  the  <)ountless  ages  of  geological 
development. 

At  this  Meeting  the  question  of  the  Cleeve  Hill  roadtiones 
was  again  brought  under  discussion,  when  Dr.  Wright  fully 
assented  to  the  position  assigned  to  them  by  the  Secretary,  and 
proceeded  to  explain  his  views  upon  the  subject  by  a  lecture, 
which  he  illustrated  by  diagrams  with  chalk  upon  a  black  board. 

Dr.  Wright  has  favoured  me  with  the  substance  of  his 
remarks  in  writing,  which  I  deem  of  sufficient  value  and  import- 
ance to  embody  in  this  address.     They  are  as  follows : — 

Remarks,  by  Dr.  Wright,  on  the  "  Roadstones  "  of  Cleeve  Hill 

On  leaving  the  Wincbcombe  road,  about  a  quarter  of  a  mile 
beyond  the  "  Rising  Sun,"  by  the  new  stables,  and  ascending 
the  escarpment  at  this  point,  the  "  Pea-grit"  is  seen  in  situ  near 
the  wall,  containing  Terebratula  simplex,  Pygasier  semisulcatus, 
numerous  fragments  of  Pentacrinites  and  other  fossils  of  this 
rock.    A  few  yards  above,  the  Freestone,  much  displaced,  crops 
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out  SoQthwArds,  and  still  higher  up  the  hill,  we  enter  the 
quarry  called  by  the  workmen  the  '*  Rolling-bank."  In  Sheet  44 
of  the  Geological  Sur\'ej  this  escarpment  is  marked  "  tumbled 
Oolite  and  uuderoliff/'  names  which  alike  indicate  the  disturbed 
condition  of  the  beds,  produced  probably  by  a  slip  of  the  Oolitic 
strata  over  the  unctuous  clays  of  the  Upper  Lias. 

The  Lower  Trigonia  Grit,  which  is  seen  in  situ  on  the  plateau 
above,  has  here  rolled  over  and  formed  the  glacis  of  the  hill,  it 
has  thereby  covered  the  beds  of  the  '*  Humphresianus  Zone^' 
which  immediately  underlie  it.  Recent  workings  having  more 
fully  exposed  these  *'  Humphresianus"  beds  than  formerly,  I 
have  collected  therefrom,  a  series  of  fossUs  characteristic  of  the 
"  Fauna  "  of  this  zone — and  have  lately  ascertained  the  strati- 
graphical  sequence  of  the  beds  composing  this  middle  division  of 
the  Inferior  Oolite  in  the  northern  Cotteswolds. 

The  "  Rolling  Bank  Quarry  "  is  capped  by  about  Id  inches 
of  the  "  Lower  Trigonia  Grit,"  composed  of  loose  incoherent 
fragments  of  a  light  coloured  Oolitic  limestone,  beneath  which 
are  exposed  the  uppermost  beds  of  the  '*  Humphresianus"  zone, 
consisting  of 

No.  1. — The  Phillipsiubed^  18  a  light  buff  coloured,  compact 
earthy  limestone.  Many  of  the  blocks  are  composed  of  the 
shells  of  Brachiopoda,  of  which  that  of  Terebratula  Phillipsii 
greatly  predominates.  The  bed  measures  from  two  to  four  feet 
in  thickness,  and  contains, 

Lima  proboscidea — Sow. 

Pecten ? 

Terebratula  Phillipsii. 

perovalis, 

— — — —  carinata. 

— — —  Buckmanni. 

Rhynchonella  spinosa. 

— — ^— —  tetrahedra. 
No.  2. — The  Boadstone-bed — consists  of  a  coarse  brown  fer- 
ruginous oolitic  limestone,  extremely  hard  and  crystalline,  in  some 
parts  traversed  by  sandy  layers,  in  others,  containing  calcareo- 
siliceous  concretions,  which  have  a  crystalline  structure  and  un- 
even fracture ;  it  forms  a  durable  road-material,  and  is  raised  for 
that  purpose.  The  bed  varies  from  10  to  15  feet  in  thickness, 
and  contains  a  small  assemblage  of  Molluscs,  which  are  nearly 
all  in  a  state  of  moulds ;  a  few  species  have  their  tests  preserved. 
The  Trichites  are  very  large,  and  sometimes  well  preserved  in  the 
rock,  but  cannot  be  extracted  entire.  Pholodomya  Heraultii— 
Ag.,  attains  likewise  a  gigantic  size.  The  following  species  occur 
in  the  bed  :— 

Cephalopoda. 
AmmoniUt  d'Orhignana-^yfr.    Brogniarti  d'Orb.  non.  Sow. 
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AmmoniUi  Humphresianus — Sow. 

—    BroccAu— Sow. 
Braikenridgii — Sow. 

Gkuteropoda. 
Ckemnitzia  Sirmann t—Oppel. 
Pleurotomaria  Jasciata — Sow. 

Blongata — Sow. 

Turbo  lavigata, 

Ckmchifera. 
Ostrea  flahelloides — Lamk. 
Hinnitea  tuberculosus — Goldf. 
Uma  prohoscidea — Sow. 

Etheridgii^Vfr. 

nov,  spec,  ? 

Trichites  undulatus — Lyo. 
Astarte  excavata — Sow. 
Myiilus  explanatus — Mor. 
Pholodomya  Heraultii^  Ag, 
Homomya  crassiuscula — Lyo. 
Myoconcha  crassa — Sow. 
Pteroperna  plana, 
Triyonia  costata — Sow. 
— —    striata — Sow. 

Brachiopods. 
Rhynchonella  suhletrahedra. 

No.  3. — The  Ostrea-bed,  ooDsists  of  acoare  brown  ferruginous 
sandy  marl,  iuterstratified  with  inconstant  layers  of  ragstone. 
The  fossils  are  most  abundant  in  the  sand.  This  bed  is  about 
one  yard  in  thickness,  and  contains, — 

Oonchifera. 
Ostrea  flabelloides — ^Lamk. 
„  „     var.  a. 

„    var.  h, 
„  „    Tar.  c. 


pixi/ormis^Wr.  n.  sp. 


Peclen  de missus — Goldf. 
Lima  proboscidea — Sow. 

Etheridyii-^Wr, 

Gresslya  abducta — Phil  ? 
Pleuromya  tenuistriata — Ag. 
Pholodomya  Heraultii-^Ag, 
— ^— — —  ovulum — Ag. 
— — —  media — ^Ag. 

Davalqui — Lye. 

MoHotis  tenuistriata — Wr.  n.  sp. 
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Annelida. 

Serputa  grandis — Goldf. 

Edimodermsta. 

Clypeus  Michelini — Wr. 
Stomechinus  germinans. 

No.  4.— The  Marl-bed. — BeDeatb  a  thin  band  of  clay  nnder^ 
lying  the  "  Oyster-bed  "  is  a  soft  mud-stone  which  *  is  only 
exposed  at  one  or  two  points  at  the  south  end  of  the  quarry  ;  it 
contains  many  fossils  with  the  shell  preserved,  but  with  the  test 
in  such  a  rotten  state,  that  only  a  few  species  could  be  deter- 
mined. From  the  position  of  the  bed,  and  from  its  organic  con- 
tents, it  appears  to  be  the  upper  part  of  the  Oolite  Marl,  as  this 
rcick  is  in  position  and  well-developed,  within  200  yards  of  the 
"  Rolling-Bank."    The  following  fossils  were  there  noted  : — 

Chemitzia  sp.         Nerincea  sp.  Modiola  plicaia  Sow 

Pecten  lens  Sow.    Cypricardia  cordiformis  Desh. 
Terebratula  Etheridgii  Dav.  Montlivakia  sp. 

From  this  Section  it  therefore  appears  that  the  Humphresianus 
beds  at  Cleeve  Hill  rest  upon  the  Oolite  Marl,  and  are  capped 
by  the  Lower  Trigonia  Grit.  The  equivalent  of  the  zone  is  only 
partially  fossiliferous  at  Charlton  Common,  Leckhampton, 
Shurdington,  and  Cooper's  Hill.  Doubtless  if  the  rocks  were 
worked  the  characteristic  fossils  would  be  found.  For  the  grand 
development  of  the  beds  composing  the  zone  of  Ammoniles* 
Humphresianus  the  student  must  proceed  to  Dundry  Hill  where 
they  are  admirably  exposed  and  richly  fossiliferous,  being  capped 
by  the  beds  forming  the  zone  of  .Ammonites  Parkinsoni,  and 
resting  on  a  thin  bed  of  Upper  Lias  Sands. 

In  Somersetshire  and  Dorsetshire  the  middle  division  of  the 
Inferior  Oolite  is  likewise  well  developed  and  exposed.  ^ 

With  these  notes  by  Dr.  Wright  I  will  bring  to  a  close  the 
question  of  the  "  Roadstones "  of  Cleeve  Hill,  the  position  of 
which  may  now  be  looked  upon  as  definitively  settled,  all  our 
local  geologists  having  assented  to  the  position  laid  down  by 
the  Secretary  and  Dr  Wright.  This  was  the  problem  proposed 
for  solution  at  our  Cheltenham  meeting,  and  it  has  drawn  forth 
an  amount  of  learning  and  research  most  creditable  to  the 
Geologists  of  our  Club.  It  is  in  the  elaboration  of  such  local 
details  that  we  can  best  serve  the  cause  of  science  ;  and  it  seems 
to  me  most  desirable,  that  keeping  that  aim  in  view,  we  should 
direct  our  attention  as  much  as  possible  to  special  points  of  local 
difficulty  and  interest,  whereby  we  shall  be  setting  before  us  an 
object,  the  careful  elucidation  of  which  cannot  fail  to  stimulate 
our  individual  energies,  while  at  the  same  time  it  will  secure 
well-merited  honour  to  the  Scientific  Society  to  which  we  belong. 
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The  next  Meeting  of  the  Club  was  held  at  Newuham,  on  thd 
1 3th  of  July. 

The  first  point  visited  was  Westbury  Cliff,  which  has  lately 
been  carefully  examined  by  the  Secretary  and  Mr.  Lucy,  who 
have  noted  a  section  differing  so  materially  from  those  already 
published,  that  by  permission  I  will  proceed  to  incorporate  it  in 
this  resumd  of  our  proceedings. 

Section  of  Garden  Cliff,  fVesibury,  by  J.  Jones  and  W.  C.  Luct* 

Upon  the  Green  and  Red  Marls  of  the  "  New  Red  Sandstone/' 
dipping  2®  S.S.E.,  which  are  here  exposed  to  the  depth  of  70  or 
80  feet,  rest  conformably  : — 
1. — A  band  of  hard  black  Shale  in  which  we  first  find 
coprolites  which  appears  to  be  identical  with  those 

of  the  bone-bed  above        2  feet 

2. — A  band  composed  partly  of  grit  and  partly  of  iron 
pyrites,  its  weathered  surface  exposing  many  teeth, 
coprolites,  and  shells  of  Pallastra  arenicola  •.  6     „ 

3— Black  Shale,  like  No.  I       2     „ 

4.  —Band  like  No.  2,  with  PuUastra  arenicola  ,..  8  inches 

5. — Black  Shale  as  Nos.  1  and  2         ...         ...         ...  2  feet 

6. — Bone  Bed,  consisting  chiefly  of  Pyrites,  contain- 
ing fine   specimens   of   teeth,   coprolites,  palates 

bones,  &c.    ...         1  inch 

7. — Black  Shale  as  before,  with  coprolites,  &c.         ...  6  feet 

8. — Pecten-bed 2  inches 

9.— Black  Shale  4  feet 

10. — Pullastra  bed  1  inch 

IK — Shale  9  feet 

12. — Grey   nodular  limestone   of    uncertain    fracture, 

^  containing  abundantly  in  places  Estheria  ...    I  foot 

13  Clayey  Shale 1  foot 

14.— Limestone  band  containing,  at  its  lower  portion,  a 
Myacites,   probably     M,   Uassinuz  of  Quenstedt, 
and  above  Monotis  decussata  in  great  numbers.  Brodie 
says  also  Cypris  plants,  Cyclas,  and  fish-scales    ... 

15.— Greyish  blue  Clay 2  feet 

16. — Bottom-bed  with  Modiola  and  Ostrea  minima 
Although  not  traced  at  this  particular  spot,  from  other  Sections 
in  the  neighbourhood,  it  is  known  that  the  beds  distinguished 
successively  by  Ammonites  planorbis  and  Johnstoni,  Ammonites 
angulatus,  Bucklandi,  abtusus,  oxygnotus,  and  raricostatus,  and 
Pentacrintis  tuberculatus,  occur  in  due  order,  and  accompanied  to 
a  great  extent  by  the  same  fossils  which  are  found  in  each  of 
these  beds  of  the  same  relative  age  in  Germany. 

The   considerations   arrising   from    an   examination  of  the 
preceding  Section  are  of  great  interest,  and  suggest  a  subject  for 
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iuvestigation  to  which  the  Gotteswold  Clnh  ma/  advantageously 
kpply  itself.  As  we  have  already  seen  in  the  case  of  the  jauetion-i 
beds  l>etween  the  T^ias  and  the  Inferior  Oolite,  so  we  see  here 
exemplified,  those  mixed  characters  partaking  of  the  features  of 
two  contiguous  formations,  which  renders  it  very  difficult  to  draw 
a  line  of  demarcation,  and  to  assign  to  eaoh.its  exdot  share  in 
the  beds  in  question.  Looking  merely  to  mineralogical  character, 
a  casual  observer  would  at  once  place  his  finger  on  the  well- 
marked  line  of  junction,  where  the  "  Bed  MarP' is  opposed  in 
strong  contrast  to  the  dark  oveHying  clays  in  contact  with  it, 
and  would,  without  hesitation,  allot  the  one  to  the  Trias,  and  the 
other  to  the  Lias.  But  an  examination  of  the  fossil  contents  of 
the  beds,  as  enumerated  above,  will  lead  to  a  very  difierent 
conclusion. 

The  Bone-bed,  which  occurs  abotii  the  middle  of  the  series, 
is  charged  with  vertebrate  remains  of  a  decidedly  Triassic 
character ;  though  in  many  localities  the  vertebrate  remains  of 
the  bone-bed  continue  upwards  in  part  into  the  blue  stone  of 
Ammonites  planar  bit  above,  add  are  even  found  in  a  separate  liassic 
bed.  i  Fossil  remains  of  a  similar  type  are  met  with  at  Westbury  in 
the  lowest  band  of  the  dark  clay  in  immediate  contact  with,  the 
*'  Red  Marl,"  and  they  are  traceable  upwards  in  the  beds  num- 
bered 2  and  7  respectively.  With  No.  7,  which  immediately 
overlies  the  Bone-bed,  we  lose  all  further  traces  in  this  Section 
of  these  peculiar  records  of  Tertebrate  existence,  and  after  the 
interposition  of  eight  feet  of  clay,  the  lighter  colour  of  which 
may  perhaps  vindicate  a  mineralogical  change  in  the  ciroum- 
stances  of  its  deposition,  we  arrive  at  a  very  remarkable  band 
which  is  characterised  by  the  presence  of  Estheria,  and  from  that 
circumstance  is  designated  the  Esiheria-bed.  This  fossil,  which 
was  formerly  considered  to  be  a  bivalve  Mollusk,  and  as  such 
received  the  appellation  of  Posidonia  minuta,  is  now  transferred 
to  the  Entomostraca,  though  with  some  doubts  as  to  whether  it 
be  correctly  referred  to  that  Order  of  Crustaceans.  Should  such 
be  the  case,  it  may  possibly  suggest  for  it  a  freshwater  habitat,  a 
cirbumsiaooe  in  seme  degree  supported  by  die  discovery  by  Mr. 
Brodiei  of  Cyprisy  plants,  and  Cyclaa  in  the  limestone-band  No. 
id  which  everiies  it. 

In  the  Journal  of  the  (Geological  Society  for  November,  1856, 
Mr.  Rtipert  Jones  writing  upon  Eeiheria  wnnula,  observes  that, 
**  Akhough  the  recent  Estheria  is  a  Marine  Crustacean,  yet  since 
very  closely  allied  forma  are  of  fresh  water  habits,  and  since  among 
bivalved  Entomostracans,  different  species  of  a  genus,  and  even 
the  individuals  of  a  species,  occasionally  Uve  either  in  marine  or 
in  fresh  water»  there  is  no  certain  evidence  afforded  by  the  fossil 
in  question  whether  the  so-called  Triatsio  deposits  in  which  it 
is  found .  were  formed  in  rivers,  lakes,  or  seas.'*  According  to 
Mr.  R.  Jones  different  species  of  Estheria  are  met  with  iu 
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DeTonian  rocks  aud  in  those  of  the  Carboniferous,  Liassio, 
Oolitic,  Purbeck,  and  Wealdeu.  Nevertheless  he  is  of  opinion 
that  '*  Although  occurring  so  constantly  in  the  different  geoloical 
periods  from  the  Devonian  to  the  Wealden,  and  again  in  recent 
marine  and  fresh  waters,  jet  it  is  in  the  Triassic  deposits  of 
England  and  the  Continent,  and  in  the  plant-bearing  beds  of 
Virginia  and  Central  India,  that  this  little  bivalved  Entomostracan 
appears  to  be  pve-eminently  abundant,  so  as  to  serve  probably 
as  a  faithful  index  of  a  peculiar  geological  horizon.'* 

To  the  Eslheria-bed,  succeed  about  four  feet  of  Clayey  Shales, 
which  are  followed  by  the  bed  known  as  the  MonoiU-hed.  This 
is  one  of  the  most  remarkable  in  the  district  for  the  number  of 
shells  it  contains  of  this  species,  in  a  beautiful  state  of  preser- 
vation, with  an  occasional  Modiola  minima  intermixed.  The 
prevailing  fossil  on  the  under  side  of  the  slabs  on  which  Momotis 
is  found,  is  a  MyaciUs,  which  much  resembles,  if  it  be  not 
identical  with  Myacites  liastinus  of  Quenstedt,  and  is  interesting 
as  being  the  first  of  that  genus  and  family  subsequently  so 
extensively  developed  throughout  the  Jurassic  period.  Monotis 
seems  properly  to  be  considered  a  sub-genus  of  Avicula,  differing 
no  more  from  the  species  with  prolonged  bases  or  binge-lines, 
which  subsequently  take  its  place,  than  do  the  MeUagrina  from 
the  Avicula  of  the  present  time.  Considered  then  as  an  Avicula 
it  is  a  form  which  is  known  to  us  in  the  "  Caradoc*'  and  probably 
lower  still. 

From  a  consideration  of  the  fopegoing  circumstances  it  will 
be  seen  that  in  connexion  with  mineralogical  characters  entirely 
liassic,  we  have  a  zone  of  life  which  as  certainly  appears  to  have 
its  affinites  with  the  preceding  period.  How  far  it  may  be  wholly 
assignable  to  the  "  Trias  "  as  has  been  done  by  some  competent 
geologists,  may  perhaps  still  admit  of  question.  Many  regard 
the  entire  zone,  comprising  on  the  Continent  of  Europe  a 
succession  of  beds  not  less  than  200  feet  in  thickness,  as  repre- 
senting a  truly  transitionary  period,  and  as  such  entitled  to  a 
separate  and  distinct  rank,  having  analogies  vrith  both  the 
contiguous  formations,  yet  strictly  assignable  to  neither.  Here 
at  any  rate  is  a  field  for  study  and  observation  which  can  only  be 
successfully  worked  out  by  a  careful  comparison  of  the  series  of 
beds  as  displayed  in  our  own  county  at  Westbury,  Wainlode, 
Aust,  &c.,  with  the  same  beds  at  Binton  and  other  localities  in 
Warwickshire,  at  Penarth  near  Cardiff,  at  Axmouth  in  Devon- 
shire, and  wherever  else  they  may  be  exposed  in  the  British 
Islands ;  and  these  again  must  be  correlated  with  those  on  the 
Continent  of  Europe,  where  a  more  extensive  development 
illustrated  by  a  far  larger  series  of  fossil  remains,  will  no  doubt 
eventually  enable  geologists  to  determine  with  exactitude  and 
correctness,  the  true  value  of  the  beds  in  the  geological  scale. 

With  reference  to  the  upper  beds  of  the  "  New  Red,"  and  in 
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illastratiou  of  what  maj  be  done  by  bringing  local  knowledge  to 
bear  upon  particular  facts,  it  may  not  be  out  of  place  here  to 
introduce  to  the  notice  of  the  Club  certain  circumstances  which 
have  of  late  created  a  great  sensation  amongst  geologists,  and 
which  serve  again  to  warn  us  against  accepting  the  dicta  of  even 
the  most  accomplished  minds  as  though  they  were  not  only 
unquestionable,  but  as  if  it  were  heretical  to  question  them. 

The  reptiliferous  Sandstones  of  Elgin,  in  the  North  of 
Scotland,  have  been  long  celebrated  as  furnishing  the  fossil 
remains  of  certain  reptiles  of  which  the  TeUrpeion  elgineme  and 
the  Hyperodapedon  Gordoni,  both  highly  organised  reptilian 
forms  are  the  most  notable.  These  Sandstones  have  hitherto 
been  attributed  to  the  age  of  the  "  Old  Red  Sandstone  "  by  all 
geologists,  including  Sir  Roderick  Murchison,  Professor  Ramsay* 
and  Hugh  Miller.  At  the  same  time,  however,  there  have  not 
been  wanting  those,  who  looking  to  the  type  of  the  animal 
remains,  have  doubted  their  paloeozoic  character,  though  they 
hesitated  in  the  face  of  such  concurrent  authority  to  admit  their 
claims  to  a  place  in  the  mesozoic  series. 

Previous  to  the  meeting  of  the  British  Association  at 
Aberdeen,  Mr.  Charles  Moore,  of  Bath,  visited  the  neighbour- 
hood of  Elgin,  and  from  his  knowledge  of  the  paloeontology  and 
geology  of  the  Liassic  and  Triassic  periods,  completely  changed 
the  geologic  history  of  these  Elgin  Sandstones  He  discovered^ 
by  comparison  of  fossil  evidences,  that  the  so-called  "  Old  Red 
Sandstones,"  were  in  truth  attributable  with  all  their  contained 
reptiles  and  fishes  to  the  age  of  the  Trias,  between  which  and 
the  superimposed  Lias,  the  intermediate  junction-beds  with  the 
characteristic  "  bone-bed  '*  are  distinctly  recognisable. 

Upon  the  announcement  of  this  discovery,  the  beds  at  Elgin 
were  visited  by  the  first  physical  geologists  of  the  day,  who  have 
fully  recognised  and  confirmed  what  the  paloeontological  know- 
ledge and  acumen  of  Mr.  Moore,  had  first  afforded  a  clue  to  un- 
ravtil,  and  I  have  authority  for  stating,  that  Sir  Charles  Lyell 
intends  omitting  the  Telerpelon,  and  his  companions  from  the 
list  of  Upper  Devonian  fossils  in  die  forthcoming  (6th)  Edition 
of  the  "  Manual." 

The  reptiliferous  beds  of  Elgin  are  considered  to  be  the 
equivalents  of  the  Rhnchosaurus  "  Sandstones"  of  Greenshill,  near 
Shrewsbury,  and  of  the  "  Waterstones  "  of  Red  Marley  d'Abitot, 
and  of  Ombersley,  in  Worcestershire. 

We  will  now  revert  to  the  proceedings  of  the  Club  after  leaving 
Garden  Cliff.  The  next  point  visited  was  a  small  isolated  mass 
of  "  Upper  Ludlow  Rock,"  at  the  back  of  Flaxley  School,  whicb 
constitutes  the  lowest  stratum  displayed  in  that  vicinity,  of  those 
beds,  by  the  upheaval  of  which,  the  edges  of  the  Forest  Coal- 
basin  have  been  formed.  The  *'  Tilestones  "  rest  upon  this  boss, 
dipping  inwards  comformably,  while  the  "  New  Red  "  rests  almost 
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horizontally  against  their  flanks  having  the  saroe  degree  of  dip 
as  at  Westbury,  viz. :  about  2^  S.S.G.  It  is  to  be  obeepved,  that 
this  point  is  not  noted  upon  the  Maps  of  the  Geological  Survey  ; 
it  has,  therefore,  probably  hitherto  escaped  the  notice  of  the  staff 
of  able  and  lynx-eyed  Surveyors,  by  whose  labours  that  magni*- 
ficeut  national  work  has  been  so  iudefatigably  and  so  successfully 
elaborated. 

Wednesday,  17th  of  August.  The  Club  met  at  Swindon  ;  the 
attendance  was,  however,  but  thin,  not  more  than  half-a-dozen 
presenting  themselves  at  the  rendezvous  at  breakfiast ;  of  theses 
the  majority  proceeded  on  wheels  to  Abury>  while  the  geological 
Section,  represented  by  the  President  and  Mr.  Charles  Moore,  of 
Bath,  the  well-known  paloeontologist,  addi^ssed  themselves  to  the 
geblogy  of  the  district,  which  they  traced  from  the  quarries  in  the 
Portland'  Oolite  above  the  Town,  to  the  summit  of  the  opposite 
chalk  escarpment  at  Burdrop  Park. 

The  dirt  bed  in  the  Swindon  quarry,  which  has  yielded  a  very 
interesting  series  of  fossils  to  the  persevering  industry  and  in- 
telligence of  Mr.  Moore,  was  closely  investigated ;  but  it  does  not 
yield  up  its  treasures  to  every  casual  explorer ;  and  one  valve  of 
a  Cypris  was  the  sole,  yet  satisfactory  result  of  much  laborious 
examination. 

In  the  course  of  the  evening,  Mr.  Moore  exhibited  a  beautiful 
series  of  minute  organisms  from  this  bed,  conoei*niiig  which  he 
offered  some  interesting  observations. 

The  band  of  dark  sandy  clay,  marked  No.  4  in  the  Section 
given  in  the  Memoirs  of  the  Geological  Survey,  Sheet  34,  he  con- 
siders to  be  the  equivalent  of  the  diri-bed  of  the  Swanage  Sec- 
tion, and  although  he  stated  that  he  had  as  yet  found  no  M?aces 
of  Mammalia  in  it;  yet  he  has  obtained  teeth  o(  Macelodus  > 
Brodiei,  and  of  other  reptiles  found  in  the  Purbeck  strata  of 
Swanage.  But  the  remains  of  greatest  interest  are  some  minute 
vertebree  and  articulated  bones,  which  Professor  Owien  has  decided 
to  beloi]g  to  a  perennibranchiate  Balrachian,  an  Order  not  pre- 
viously ktiown  below  the  Tertiary  beds. 

Vyprii  is  found  in  the  same  bed,  and  one  or  two  species  of 
Chara,  with  other  fruits,  and  also  a  numerous  series  of  Testaeea. 

This  was  a  Ladies'  Meeting,  but  I  regret  to  say,  that  the 
Ladies  did  not  respond  to  the  invitation  conveyed  in  the  printed 
circulars,  to  the  extent  it  was  hoped  they  would  have  done.  One 
only  gracing  the  table  with  her  presence.  Let  us  hope  this  was 
due  ratber  to  the  inconvenience  of  a  somewhat  distant  locality, 
than  to  lack  of  sympathy  with  the  object  of  our  meeting.  The 
occasional  presence  of  the  gentler  sex  ajt  such  gatherings  of  the 
Club,  a&  may  be  favourable  to  their  coming  amongst  us,  should  by 
all  means  be  encouraged,  as  tending  to  exert  a  huiBaniziag  in- 
fluence over  the  rougher  nature  of  even  the  most  intellectual  <  of  i 
philosophers ;    while  the  Ladies  on  their  part^  cauuot  fail  -of 
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imbibing  some  portiou  of  the  fervour  and  enthusiasm  of  the 
naturalist,  at  the  same  time  that  they  derive  benefit  from  the  new 
sources  of  pleasure  and  interest  opened  up  to  them. 

The  last  meeting  of  the  Club  for  the  season,  took  place  at 
Cirencester,  on  Wednesday,  1 4th  of  September.  The  President 
was  absent  through  ill-health,  and  is  indebted  to  Professor  Buck- 
man  for  the  report  which  follows  : — 

The  Club  met  at  the  "  Fleece  Inn,"  Cirencester,  but  in  conse- 
quenee  of  the  threatening  aspect  of  the  weather,  few  members 
were  present.  After  breakfast,  Messrs.  Stronge  and  Bowlj  took 
the  )[)artj  assembled,  in  their  carriages,  to  the  old  Church  of 
St.  Mary,  Ashbrook,  where  the  Norman  tympanum  of  the  north, 
door,  and  a  west  window  with  peculiar  flamboyant  tracery,  at- 
tracted great  attention.  Maiseyhampton  Church  was  next  visited, 
where  the  decorated  east  window,  the  sedilia  and  fine  architec- 
tural morceaux  6f  the  early  English  period,  much  interested  the 
ecclesiologists.  In  the  Churchyard,  under  the  south  wall,  were 
pointed  out  some  specimens  of  the  Elder-tree  (Sambucus  nigrd), 
much  sought  after  by  the  country-folks,  for  virtues  supposed  to 
exist  in  them,  ad  set  forth  in  Mr.  Jones's  paper  upon  "  Certain 
superstitions  prevalent  in  the  vale  of  Gloucester,''  which  was  read 
to  the  Cotteswold  Club  at  their  meeting  at  Tewkesbury,  in  1854. 
Poulton  Church  was  next  examined,  the  east  window  of  which 
deserves  attentioiik.  It  is  an  early  English  3-light  window,  plain 
outside,  but  with  an  elegant  cinque-foiled  hood,  internally  sup- 
ported by  semi-columns  resting  upon  corbel-heads.  A  fine 
Section  of  the  "Great  Oolite"  and  "Forest  Marble  "  was  here 
examined,  and  explained  by  Professor  Bookman. 

After  dinner  Professor  Buckman  exhibited  some  fossil  reptilian 
eggs  found  in  thf  Great  Oolite  near  Cirencester ;  and  in  the 
absence  of  papers  gave  a  lecture  upon  the  growth  of  Carduus 
arvensis,  or  Field  Thistle,  setting  at  rest  the  disputed  point  as  to 
whether  Thistles  grow  by  seed,  by  exhibiting  a  pot  in  which 
eight  seeds  had  come  up  out  of  ten  sown.  This  furnishes  us 
with  some  interesting  facts  in  illustration  of  the  history  of  thistle 
growth.  It  is  known  that  these  plants  spread  themselves  below 
tiie  surface  by  means  of  Rhizomata  (underground  stems),  after 
the  fashion  of  CoUch -grass  ;  and  the  knowledge  of  this  fact  has 
given  rise  to  the  widely  disseminated  impression  that  Thistles  do 
not  grow  fVom  seed.  But  this  experiment  of  Professor  Buckman 
shews  that  the  seeds  readily  germinate ;  and  such  seeds  being 
of  the  pappiform  kind,  and  each  flower  producing  about  160, 
while  each  plant  on  an  average  prodiic6s  20  flowers,  it  will  readily 
be  seen  at  what  a  frightful  rate  of  increase  this  plant  possesses 
the  faculty  of  propagating  itself— 150x20=3000  for  a  single 
plant,  which  if  grown  oH  a  waste  place  may  readily  distribute 
seeds  over  an  entire  farm.  ' 

It  will  not  be  out  of  place  here  to  notice  the  valaable  results 
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of  some  further  botanical  experiments  coodacted  by  Professor 
BuckmaQ  iu  the  Gardens  of  the  Royal  Agriooltoral  College  at 
Cirencester.  The  first  has  reference  to  the  mode  of  growth  of 
"  Flax  Dodder  '*  seed,  the  method  of  its  germination,  and  how 
it  attacks  its  foster-parent  and  establishes  itself.  This  has  been 
made  the  subject  of  experiment,  and  a  most  elaborate  article  has 
been  written  thereon  in  the  Agricultural  Gauite.  This,  together 
with  remarks  upon  about  200  experimental  "plots,**  will  be 
published  in  the  reports  to  the  British  Association,  which  the 
Cotteswold  Club  may  be  pleased  to  know  has  made  a  grant  of 
Ten  Pounds  towards  defraying  the  expenses  of  these  inYestigations 
in  the  Gardens  of  the  Royal  Agricultural  College. 

The  next  experiment  by  Professor  Buckman  is  one  of  more 
than  usual  value  and  importance,  as  it  has  had  for  its  object  the 
ennobling  of  a  wild  root ;  and  its  complete  success  is  of  the 
highest  interest,  as  bearing  directly  upon  the  intricate  question 
of  the  origin  of  many  of  our  culinary  herbs  and  fruits,  the 
descent  of  which,  from  their  wild  congeners,  has  always  been  a 
subject  of  doubt  and  difficulty,  it  being  by  many  believed  that 
the  wild  plant,  though  cultivated  for  ever  so  long,  will  never 
produce  an  esculent  variety.  The  Wild  Carrot — Daucus  carrola  ; 
and  the  Wild  Parsnip  —  Pastinaca  saliva,  are  amongst  those 
whose  absolute  specific  identity  with  the  cultivated  varieties 
nppears  to  be  indisputable,  having  all  the  characters  in  common 
excepting  that  of  being  fit  for  food.  The  Carrot,  I  believe,  has 
hitherto  resisted  all  attempts  at  civilization,  and  continues 
obdurate  and  intractable ;  though  I  do  not  despair  of  hearing 
that  under  Professor  Buckman^s  superintendence  and  persuasive 
manipulation,  the  refactury  nature  of  the  plaint  has  been  over- 
come, and  that  a  new  variety  of  that  useful  esculent  has  been 
added  to  our  list  of  culinary  roots. 

With  the  Parsnip,  however,  the  learned  Professor  has  been 
entirely  successful,  and  the  "  ennobling  **  of  Wild  Parsnips 
has  this  year  arrived  at  such  perfectioui  that  a  new  variety  of  the 
root  has  been  established,  and  the  seed  of  it  can  be  obtained 
from  Messrs.  Sutton,  of  Reading,  under  the  title  of"  The  Student 
Parsnip,"  which  is  reported  to  be  a  most  compactly  formed  root» 
of  a  clear  unbranched  outline,  and  of  a  fine  flavour. 

It  will  not  have  escaped  observation  how  large  a  portion  of  the 
foregoing  pages  is  dedicated  to  the  records  of  Geology.  This  is 
no  doubt  a  most  attractive  science.  The  objects  which  it  embraces 
are  amongst  the  grandest  and  most  exciting  to  the  imagination 
to  which  the  intellect  of  man  can  apply  itself.  It  has  been 
remarked  that  Geology  ranks  next  to  Astronomy  in  the  sublimity 
of  the  facts  of  which  it  takes  cognisance.  Looking,  moreover, 
to  the  almost  perfect  development  of  the  geological  series  in 
some  of  its  most  important  epochs,  as  displayed  in  this  county, 
and  further  at  the  vast  bulk  of  geological  history  exposed  for 
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inyestigatioii,  from  the  *'  Upper  Llandovery"  beds  at  May  Hill,  to 
the  Coal  Rag  and  Oxford  Clay  iu  the  neighbourhood  of  Fairford, 
illustrated  throughout,  in  many  parts  profusely,  by  a  series  of 
fossil  organisms,  whose  numbers  and  variety  seem  to  increase  the 
more  the  containing  beds  are  examined — looking,  I  repeat,  to 
all  these  circumstances,  we  cannot  feel  surprise  that  so  many 
labourers  should  be  attracted  into  such  an  absorbing  and  exciting 
field  of  investigation,  and  that  so  few,  comparatively  speaking,  of 
our  number  should  devote  themselves  to  those  other  branches  of 
Natural  Science,  the  study  of  which,  though  perhaps  yielding 
results  less  specious,  yet  forms  the  foundation  of  all  sound 
geological  learning,  and  offers  to  those  who  will  dedicate  them- 
selves to  the  work,  prizes  at  least  as  great,  results  quite  as 
important,  as  those  which  have  conferred  distinction  upon  so 
many  Naturalists  from  the  days  of  Aristotle  to  the  present  time. 
A  consideration  of  the  foregoing  circumstances,  and  of  the 
extreme  desirability  of  extending  the  range  of  subjects  of  which 
the  Club  takes  cognisance,  induces  me,  whilst  urging  the  increase 
of  our  numbers,  to  endeavour  to  establish  among  us  Sections 
for  the  more  especial  study  of  Zoology  and  Botany,  by  whose 
accumulated  labours  we  might  hope  gradually  to  amass  a  fund  of 
materials,  out  of  which  a  complete  Natural  History  of  the  County 
might  one  day  be  elaborated.  Such  an  aim  seems  to  me  a  noble 
and  a  useful  one,  and  one  to  which  the  Cotteswold  Club  may 
worthily  apply  itself. 

The  Botany  of  the  County  has  found  an  able  expositor  in  our 
colleague.  Professor  Buckman,  who,  sixteen  years  ago,  published 
a  little  Handbook  to  the  Botany  of  the  en  virions  of  Cheltenham, 
which,  as  the  first  attempt  to  tabulate  the  plants  of  an  interesting 
historical  district,  is  of  great  value,  and  contains,  within  a 
limited  compass,  principles  of  arrangement  capable  of  being 
adapted  to  the  illustration  of  the  Botany  of  the  entire  County. 
This  is  a  study  which  should  recommend  itself  especially  to  our 
Lady  friends,  whose  co-operation  I  would  earnestly  solicit  It 
would  afford  them  never-failing  interest  and  pleasing  occupation, 
while,  as  fellow-labourers  with  ourselves  in  the  field  of  local 
science,  they  might  greatly  aid  in  carrying  out  the  objects  we 
have  in  view. 

The  Club  numbers  amongst  its  members  two  or  three 
Entomologists,  to  whom  we  may  look  for  good  work  among  the 
Insects.  I  have  already  recorded  upon  the  face  of  our  proceed- 
ings the  occurrence  of  the  rare  beetle  Platyrhinus  latirostris,  to 
which  I  desire  to  add  a  few  more  Coleoptara  worthy  of  notice 
which  have  come  under  my  own  observation. 

Chryiomela  dUtingnenda — Taken  in  a  great  Oolite  Quarry, 

near  Sherborne,  in  this  County. 

Jnobium  perlinax—Tdken  under  the  bark  of  a  pollard  willow 
in  March. 
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Synaptus  filiformit, — Cienonychus  hirsuttu,  Stev. — Hitherto 
esteemed  rare ;    but  takeu  by  me  in 
abuudance  ou  the  bauk  of  the  Severn, 
in  June. 
Elater  balUatut, 
Ptinus  imperialis, 
Astynomus  oedilis, 
Sciaphilus  muricatus. 
(xrvpidius  equiseti. 
Of  the  beautiful  and  favourite  order  of  Lepidoptera,  there  are 
many  more  students  than  of  the  less  showy  and  more  intricate 
Coleoptera.  From  one  of  these,  Mr.  Bingham/ of  Newnham,  I  have 
received  the  follovnng  notice,  which  I  proceed  to  transcribe : — 

^^  The  Sallows  last  spring  were  very  unproductive,  for  although 
I  worked  them  well,  they  only  gave  the  common  species,  such  as 
gracilis,  cruda,  stabilis,  rubricosa,  &c.  In  1858, 1  took  two  Uucq* 
yrapha,  and  a  friend  met  with  rubiginea.  la  ApriU  I  took 
Leiocampa  dictaa  on  a  gas-lamp,  for  the  first  time  in  this  district. 
In  June,  the  woods  were  full  of  life.  In  company  with  a  couple 
of  entomological  friends,  1 13  species  were  taken  between  the  7th 
and  llth  of  the  month,  of  which  the  names  were  noted,  as  w^ 
as  many  others  in  the  smaller  groups  of  which  we  had  no  know- 
ledge. Amongst  those  noted,  occurred  Eupilhecia  debiliaia, 
hitherto  supposed  to  be  confined  to  Devonshire — Jporia  cratayi 
— Chctrocampa  elpenor — Eutkemonia  russula — Hepialus  v^lleda 
{new)--'Hadena  thalassina  (new) — Hadena  fV-latinum  (new)  — 
Tkyatira  balis  (new) — Macaria  notata — Eupithecia  pulchellata 
and  coronata — Acid  alia  trigeminata — Asthena  sylvata—Minoa 
4uphorbiata — Melanippe  haslata  and  unanguUiia — Roxana  arcuella 
(new)  ^Samasia  Waberana,  Sfc.  Those  to  which  the  adjective 
•  new  *  are  affixed,  are  new  to  my  local  list.** 

"  During  the  five  years  that  I  have  imperfectly  worked  this  dis* 
trict,  I  have  taken,  within  walking  distance  of  Newnham,  about 
500  species  of  macro-lepidoplera,  including  the  TortricifUB,  but  ex- 
elusive  of  the  Crambidts.** 

Procris  globularim. 
Sphinx  convolvulu 
Ackerontia  atropos. 
Stauropus  fagu 
Pterostoma  palpina. 
Leiocampa  dicUta. 

; dictaoides — (larva). 

Noiodonta  ziczac — (larva). 
Trichiura  cratagi, 
Pacilocampa  populL 

Prodelia  lileralii — ^An  extremely  rare  inject,  only  the 
secoi^d  instance  of  its  occurrence 
in  Gloucestershire,  the  other  oo* 
corred  at  Bristol.  r^  t 
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Geomeira  papilionaria. 

Ennomos  iiliaria, 

■   Jascantaria. 

• eroiaria. 

Macaria  altemata. 

■  notata. 

Tephrosia  exUrsaria, 

Acidalia  fumata. 

Harpalyce — All  except  piearia  and  tagittaria. 

Coltix  sparsaia. 

Asthena  Blomeru 
"These  are  among  the  more  noticeable  insects  that  have 
come  under  my  observation;  and  I  have  no  doubt  that  were  the 
Dean  Forest  well  worked,  it  would  rank  with  any  district  in 
England  or  Scotland  as  respects  the  number  and  variety  of  the 
'Lepidoptera'  indigenous  thereto.*' 

I  have  now,  I  believe.  Gentlemen,  touched  upon  all  those 
matters  which  seem  to  me  to  require  notice ;  and  in  concluding 
this  address,  I  will  repeat  my  thanks  for  the  support  and  assist- 
ance so  freely  accorded  me,  while  at  the  same  time  I  urge  a 
continuance  in  that  course  of  energetic  perseverance,  united 
with  good  feeling  and  brotherly  kindness,  which  has  so  long 
characterised  the  proceedings  of  the  Cotteswold  Naturalists' 
Field  Club. 
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Address  read  to  the  Coiswold  Naturalists*  Club^  at  their 
Winter  Meeting j  held  at  the  Royal  Agricultural  College, 
February,  1855. 

By  T.  Barm^ick  Llotd  Baker,  Esq.  of  Hardwicke  Covirt, 

President. 

Thb  close  of  another  year,  my  friend^  calls  upon  me,  as  your 
unworthy  President,  to  resign  into  your  hands  an  office  which 
your  kindness,  and  not  my  fitness,  has  continued  me  in  for  many 
years,  and  which  I  have  hitherto  accepted  because  I  did  not  see 
clearly  how  to  find  a  substitute  with  equal  leisure  and  zeal  in  the 
cause.  Now  the  case  is  altered,  and  I  would  seriously  ask  you  to 
look  through  your  list  of  members,  and  see  if  you  cannot  find  one 
who,  with  more  youth,  activity,  and  leisure,  and  with  talents  really 
fitting  him  to  preside  over  your  discussions,  has,  if  we  may  trust 
to  appearances,  not  less-^though  certainly  not  more — ^good  will  to 
the  cause  than  myself.  If  you  can  find  such  a  one — and  I  think 
it  cannot  be  difficult  to  do  so — and  can  prevail  upon  him  to  accept 
it — ^I  would  most  gladly  give  into  his  hands  one  half  of  my  office, 
namely,  that  portion  or  it  which  appertains  to  the  Presidency — 
and  retain  for  myself  the  other  portion,  which  is  better  suited  to 
my  talents,  namely,  that  of  helping  to  find  conveyances,  endea- 
vouring to  find  the  way  in  our  rambles,  reminding  the  members — 
most  unpleasantly--of  the  flight  of  time,  and — ^less  unpleasantly 
—of  the  approach  of  the  dinner  hour. 

But,  before  I  resign  my  office,  I  must  recall  to  your  recollection 
the  sayings  and  doings,  and,  I  trust,  the  enjoyings  of  the  past  year. 

In  the  first  place  I  must  congratulate  the  Club  on  the  accession 
of  some  new  names,  which — though  we  are  anxious  to  confine 
our  numbers  within  certain  limits — we  cannot  but  rejoice  to  see 
on  our  list,  namely,  Dr.  Voelcker  and  Mr.  A.  Williams,  the  Che- 
mical and  Natural  Philosophy  Professors  of  the  Eoyal  Agricultural 
College ;  The  Rev.  S.  Lysons,  a  name  so  well  known  to  the  Anti- 
quarians of  England,  and  particularly  of  this  county ;  The  Eev. 
H.  W.  Bellairs,  the  Inspector  of  Schools  for  this  and  several  other 
counties  ;  and  J.  H.  Elwes,  Esq.,  our  worthy  High  Sheriff. 

Secondly,  I  must  congratulate  you.  Gentlemen,  on  the  series  of 
papers  which  this  year  have  been  read  at  our  meetin£;s. 

Ist,  On  some  Boiled  Bricks,  from  the  Channel  Islands,  by  Mr. 
G-uise. 

2nd,  On  the  remains  of  an  Ancient  Cross,  at  Ampney  Crucis, 
by  Mr.  C.  Pooley. 

3rd,  On  a  New  Crustacean,  from  the  Channel  Islands,  by  Mr. 
Guise. 

4th,  On  the  superstitious  reverence  shewn  to  Parsley,  Elder, 
and  other  plants.     By  Mr.  Jones. 

5th,  On  Mammalian  Eemains,  from  the  gravel,  at  Stroud,  by 
Professor  Buckman. 

6th,  On  some  Maltese  Echinoderms,  by  Dr,  Wright. 

These  papers.  Gentlemen,  are  a  most  valuable  addition  to  our 
Club.  Tne  credit  which  accrues  from  them  to  our  Society  is  a 
point  that  I  most  highly  value.    Yet  still  we  must  remember  that 
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as  it  introduces  a  new  feature,  and  in  some  de^e  carries  the  Club 
from  its  original  unpretending  and  economical  character,  it  is 
only  right  and  fair  that  the  point  should  be  fullj  considered  and 
made  the  subject  of  a  special  vote  from  the  Club,  to  which  I  pur- 
pose, if  you  will  permit  me,  to  call  your  attention  later  in  the 
evening. 

To  proceed,  then,  to  recall  to  your  recollection  the  days  we 
have  enjoyed  as  Club  meetings  this  year. 

On  Tuesday,  Jan.  81,  the  Club  met,  as  now,  within  the  hospit- 
able halls  of  the  Royal  Agricultural  College,  at  Cirencester,  which, 
not  content  with  being  the  most  valued  seat  of  science  during 
term  time,  does  not  disdain,  in  the  vacation,  to  give  their  assist- 
ance to  the  humbler  eflforts  of  less  regular  votaries.  After  the 
election  of  the  officers,  some  valuable  papers  were  read  by  Mr.  Guise 
and  Mr.  Pooley ;  and  Mr.  Stronge  shewed  us  a  curious  growth 
of  a  root  whose  spongy  texture  had  entirely  choked  a  drain  at,  I 
think,  a  depth  of  four  feet ;  the  natural  history  of  which  was  ably 
commented  upon  by  Mr.  Buckman. 

An  examination  of  the  College  Museum  occupied  the  time  till 
dinner,  afler  which  we  had  a  long  discussion  on  the  memorial 
Window  proposed  to  be  erected  to  our  valued  and  lamented 
member,  Hugh  E.  Strickland ;  and  the  Revs.  H.  R.  Barker,  W. 
Symonds,  and  F.  Bayley,  and  Mr.  Jones  and  Mr.  Buckman  were 
appointed  as  a  committee  to  select  a  design. 

On  Tuesday,  May  9, 1  was  prevented  by  yeomanry  duties  from 
attending ;  but  I  am  informed  that  the  Club  met  at  Gloucester, 
and  after  breakfasting  at  the  Spread  Eagle,  proceeded  in  a  barge 
to  the  Upper  Lode,  stopping  to  examine  Wainlode  Cliff,  below 
which,  the  Severn  being  low,  the  dredgers  succeeded  in  finding 
the  following  fresh-water  shells : — 

Ancylus  fluviatilis.  Taludma  vivipara. 

Neritafluviatilis.  Fisidium  amnicum,  of  an  extraor- 

ZymncBus  stagnalu,  dinary  large  size,  and 

„  auricularius,  TTnio  tumtdus. 

At  Deerhurst  Church  the  capabilities  of  the  window  destined 
to  receive  the  glass  memorial  to  our  lamented  associate,  Hugh  E. 
Strickland,  was  inspected,  and  the  proposed  design  exhibited ; 
and  the  members  present  came  to  an  unanimous  decision  that  the 
early  Saxon  remains  of  this  most  interesting  church — probably 
the  oldest  of  the  county — should  be  faithfully  copied  and  embo- 
died in  the  records  of  our  Club,  while  they  remain  in  their  present 
intact  and  complete  state  of  preservation. 

This  decision  of  the  Club  appears  valuable,  and  well  worthy  to 
be  carried  out.  I  know  not  whether  any  steps  have  been  yet  taken 
in  it,  but  if  not,  I  would  propose  that  some  of  our  members — 
shall  I  suggest  Mr.  Jones  ana  Mr.  Buckman  should  be  requested 
— if  they  will  kindly  undertake  it — to  make  a  report  to  the  Club 
at  a  future  meeting. 

In  the  course  of  the  day  Mr.  Buckman  pointed  out  the  low 
range  of  hills  receding  from  the  west  side  of  the  river,  and  remarked 
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that  they  are  capped  with  sand  and  shingle,  curiouslj  marking 
the  houndarj  of  tne  estuarine  period  of  the  broader  river.  The 
present  stream  was  observed  to  have  made  its  way  through 
alluvial  beds,  which,  at  the  place  of  embarkation,  are  sufficiently 
tenacious  for  the  making  of  bricks,  for  which  purpose  it  is  largely 
employed.  GThe  men  at  the  pits  said  that  they  frequently  met 
with  the  bones  of  large  animals,  perhaps  Elephant,  Hippopotamus, 
Ehinoceros,  and  Deer,  which  were  the  inhabitants  or  these  isles 
long  ere  Brutus,  grandson  of  ^neas — as  the  unquestionable 
authority  of  Geofiiy  of  Monmouth  informs  us — landed  on  them 
and  gave  them  the  name  of  British. 

Mr.  Guise's  and  Mr.  Jones'  papers  finished  the  proceedings  of 
a  good  day  and  a  large  meeting :  many  members  of  the  Malvern 
Club  having  joined  the  party. 

Tuesday,  June  14,  had  been  fixed  for  a  gathering  of  the  four 
Clubs  of  this  part  of  England,  at  the  Speech-House,  in  the  Forest 
of  Dean.  We  breakfasted  at  Newnham,  where  we  found  awaiting 
us  a  specimen  of  that  peculiarly  hideous  fish  the  Lophiua piscatoriut 
(Wide-gab  fishing  frog,  or  Sea  devil),  caught  in  the  river  a  few 
days  before.  We  then  walked  over  the  Bailey,  and  followed  the 
line  of  the  Eailway  to  Cinderford,  through  most  interesting  sec- 
tions of  the  Old  £ed  Sandstone,  Mountain  Limestone,  Millstone 
Grit,  and  Coal,  all  lifted  up  at  high  angles  of  inclination,  some- 
times as  much  as  61  degrees. 

Hence  to  Ligbtmoor  Colliery,  where,  in  addition  to  a  noble 
steam  engine,  we  were  shewn  a  most  ingenioiis  and  valuable  con- 
trivance to  obviate  the  efiect  of  the  occasional  negligence  of  the 
engineer,  by  which  the  truck  of  minerals  just  raised  from  the 
mine  is  occasionally  drawn  over  the  pulley,  to  the  great  danger 
both  of  machinery  and  human  life.  In  this  machine,  when  the 
truck  approached  too  near  the  pulley  it  was  caught  and  remained 
suspenaed,  while  the  rope,  detached  from  it  at  the  same  moment, 
might  be  carried  harmlessly  round  and  round  the  barrel. 

A  peculiar  blight  upon  the  Forest  Oaks,  at  a  distance,  was  so 
observable  as  to  give  tnem  quite  an  October  aspect,  but  we  did 
not  approach  sufficiently  near  to  examine  them  minutely.  Mr. 
Buckman  is  disposed  to  think  that  it  was  not  a  blight,  but  arose 
from  the  circumstance  that  the  first  leaves  of  the  oak  buds  came 
out  early,  and  soon  changed  to  a  dark  hue,  and  then  to  the 
autumnal  tint.  The  buds  then,  in  the  middle  of  summer,  took  a 
fresh  growth,  and  yon  had  the  varied  tints  arising  from  prema- 
turely old  leaves  with  an  unusually  new  state  of  young  leaves. 
This  was  very  general  last  summer  throughout  England.  How- 
ever this  may  be.  Sir  James  Campbell,  the  Ranger  of  the  Forest, 
has  since  told  me  that  he  has  often  seen  the  same  in  former  years, 
both  in  this  and  other  forests,  and  the  effect  on  many  trees  which 
he  has  annually  measured,  has  been  that,  in  the  years  when  thus 
affected,  they  have  not  grown  in  size  at  all. 

At  the  Speech-House,  about  seventy  persons  sat  down  to  din- 
ner— half  beinfi:  members  of  the  Cotteswold  Club  and  friends —  t 
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the  remainder  being  members  of  the  Worcester,  Woolbope,  and 
Malvern  Clubs.  Mr  Jones  exhibited  a  beautiful  series  of  Ehyn- 
eonella  subdecorata,  from  the  inferior  oolite,  a  species  erected  by 
Mr.  Davidson,  from  the  examples  now  shewn ;  and  the  Arbacia 
Forbesii,  a  rare  Echinoderra,  from  the  Gryphite  grit. 

Mr.  Atkinson,  Deputy  Gaveller  of  the  Forest,  exhibited  some 
curious  plans  of  the  coal  and  iron  mines  of  the  district ;  and  Mr. 
Herbert  Mackworth  gave  us  much  interesting  information  on  the 
fire-damp,  and  exhibited  a  variety  of  apparatus  for  testing  its 
presence,  observing  particularly  on  the  almost  necessity  which 
exists  for  a  higher  state  of  education  and  intelligence  in  those 
workmen  who  have  the  charge  and  care  of  mines. 

A  member  of  the  "Worcestershire  Naturalists'  Club  announced 
the  interesting  discovery  in  his  county,  during  the  past  year,  of 
Carex  montana  and  Fotamogeton  flabellatus. 

On  Tuesday,  July  11,  the  Club  met  at  breakfast  at  Minety 
Station,  and  then  bi^oke  into  two  sections — the  one  to  examine 
the  Bailway  cuttings,  of  which  the  President  and  Secretary  formed 
part,  and  there  turning  off  to  Braydon  Pond,  about  a  mile  from 
which,  close  to  the  high  road,  was  a  curious  specimen  of  one  of 
the  ancient  elms  of  Lydiard  Forest.  The  trunk,  about  26  feet  in 
circumference  at  six  feet  from  the  ground,  rose  from  a  tangled 
and  almost  solid  mass  of  roots,  which,  as  near  as  I  could  measure 
it,  was  21  feet  long  by  15  feet  across. 

What  was  seen  by  the  other  section,  who,  under  the  guidance 
of  Mr.  Bowly  and  Mr.  Taylor,  went  on  an  antiquarian  expedition 
to  the  Market-place  and  Abbey  of  Malmesbury,  we  know  not,  as 
no  report  was  given  us. 

I  would  venture  to  suggest,  as  a  rule  of  the  Club  for  the  future, 
that  whepever  the  Club  breaks  into  sections,  some  one  be  ap- 
pointed as  Secretary  for  the  day  with  each  section,  who  shall  be 
requested  to  draw  up  a  short  report  of  what  has  been  seen  for  the 
next  meeting. 

On  Tuesday,  August  8th,  we  again  essayed,  in  spite  of  our 
failure  of  weather  on  the  fonner  occasion,  to  persuade  Ladies  to 
honour  us  with  their  company  at  Cirencester.  This  time  the 
weather  was  most  fortunate,  and  the  day  was  thoroughly  enjoyable 
and  enjoyed.  After  breakfast  we  proceeded  in  flies  and  other 
vehicles  through  the  Park,  stopping  to  look  at  the  noble  Cathedral 
Firs,  and  then  driving  on  to  the  Edgeworth  Valley,  we  rambled 
and  scrambled  through  it ;  finding,  amongst  others  the  following 
interesting  plants : 

Asperula  cynanchica,  JDipaacus  pUosw. 

Vicia  sylvatioa.  Orchis  ustulata. 

HippocrepU  camosa. 

On  a  rocky  side  of  the  valley,  facing  the  south-west,  was  found  a 
pretty  natural  collection  of  ferns,  consisting  of 

Folypodium  calcareum.  Aspidiumfilix  mas. 


Asplenium  trichomanes,  Scolopendrium  vulgare, 

„  adiantum  nigrum. 

Betuming  by  the  old  bouse  of  Pimbury  Park,  with  its  fine 
terrace  of  yew  trees,  we  dined,  to  the  number  of  70  in  the  Wood- 
house.  Papers — none  were  forthcoming;  but  the  toast  to  the 
health  of  the  strangers,  was  responded  to  by  the  Hon.  G-eneral 
Watson  Webb,  now  of  New  York,  but  whose  ancestors  were  of 
our  own  county  ;  and  Mr.  Buckman  gave  us  some  most  interest- 
ing and  amusing  details  of  his  recent  American  tour. 

On  September  12th,  the  Club,  contrary  to  all  but  irrevocable 
decree^  accepted  the  invitation  of  the  Earl  Ducie  to  breakfast  and 
dine  at  his  hospitable  mansion  at  Tortworth.  The  day  was  most 
auspicious,  and  while  Lord  Ducie  most  ably  acted  as  Geological 
pioneer,  led  one  section  through  a  fine  geological  country  embrac- 
ing the  trap  rocks,  Silurian,  old  red  sandstone,  and  mountain  lime- 
stone of  the  neighbourhood,  a  second  section  roamed  through  the 
Park,  along  the  walks,  round  the  lake — now  being  opened  out  and 
restored  to  order — by  the  entrenchment,  which  still  bears  the 
ominous  name  of  Bloody  Acre ;  by  the  site  of  the  Vineyard,  which 
flourished  at  no  distant  period  (though  of  the  flavour  of  its  wine 
we  have  no  accurate  record)  ;  by  the  Lover's  Leap,  the  pens  of 
Circassian  Deer  (Cervus  WallicMi)  ;  the  kitchen  gardens,  close  to 
which  is  a  remarkably  fine  Auracaria ;  and  then,  crossing  the  road, 
to  the  Court,  where  the  Chestnut,  described  as  "  The  Old  Chest- 
nut," in  the  days  of  king  John,  still  grows  broad  and  green,  a 
noble  specimen  of  antiquity ';  while  near  at  hand  a  considerable 
variety  of  Pines,  amongst  them  a  remarkably  fine  Insignis  and 
Sabineana  attest  the  improvements  which  latter  years  have  made 
in  giving  variety  in  colour  and  form  to  the  landscape. 

After  dinner,  several  papers  were  read,  particularly  one  by  Dr. 
Wright,  on  a  number  of  Echinoderms,  collected  in  Malta  bv  our 
noble  host,  and  which  forms  a  prominent  feature  in  our  forth- 
coming number. 

And  now.  Gentlemen,  before  I  release  you,  I  must  touch  upon 
a  few  other  matters  relative  to  the  year  which  has  passed  since 
our  laat  winter  meeting. 

I  cannot  but  allude  to  the  loss  which  the  cause  of  science  has 
sustained  in  the  death  of  Professor  Edward  Forbes,  of  whom  it 
has  justly  been  said,  by  Professor  Buckman,  He  will  long  be  re- 
membered as  a  genius  ;  as  a  naturalist,  who,  while  he  could  well 
trace  distinctive  characters,  was  not  a  mere  species  maker :  this 
his  thorough  acquaintance  with  morphological  views,  and  the  great 
physiological  facts  connected  with  both  plants  and  animals,  kept 
him  above  and  beyond.  His  mind  was  that  of  the  great  but  not 
fanciful  general  iser.  In  Natural  History,  indeed,  he  was  a  Fhilo- 
sopher,  not  a  mere  collector. 

Another  point  you  must  allow  me  to  mention,  is  that  of  the 
new  number  added,  or  being  added,  to  our  transactions.  It  is 
one  of  which  we  may  justly  be  proud,  but  I  must  also  remind  you 
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that  it  is  one  whicli  entails  upon  us  a  considerable  expense,  and 
although  I  for  one  should  be  glad  to  see  the  expense  still  farther 
increased  by  an  increase  of  such  papers — still,  as  it  was  not  con- 
templated in  the  original  formation  of  our  Club,  I  think  it  right 
to  bring  the  matter  fairly  before  your  consideration. 

It  appears  to  me  that  three  courses  lie  before  us.  First — to 
print  all  such  papers  as  may  be  read,  even  at  an  additional  in- 
crease of  expense,  yet  still  amounting  to  but  a  small  sum  per 
annum  if  regularly  collected.  Secondly — to  limit  ourselves,  as 
was  originallv  intended,  to  matters  connected  with  the  Natural 
History  of  the  County.  And,  Thirdly,  to  make  an  arrangement 
by  which  any  members  might  subscribe  for  any  number  of  copies 
they  might  wish  for,  and  so  divide  the  cost  according  to  the 
number  of  copies  ordered.  This  matter,  Gentlemen,  I  beg  to 
leave  in  your  hands — ^reminding  you,  however,  that  the  unpreci- 
dented  call  of  one  pound  each  is  made  this  year — it  is  in  fact  for  the 
transactions  of  this  year  and  last,  as  nothing  was  collected  last  year. 

Though  I,  however,  should  be  sorry  to  limit  our  papers  strictly 
to  county  matters,  yet  I  confess  I  should  be  glad  to  see  these 
more  closely  followed  up.  "We  have  as  yet  no  list  of  Possils, 
Plants,  Shells,  or  Insects,  any  of  which  would  form  a  most  desir- 
able and  apppropriate  feature  in  the  works  of  our  Club ;  ^hile  of 
our  numerous  and  interesting  antiquities,  with  the  exception  of 
Mr.  Pooley's  paper  of  this  year,  not  a  word  has  been  said  save 
the  simple  record  that  the  Club  has  visited  them,  as  given  in  the 
address  of  your  most  unscientific  President.  Forgive,  Gentlemen, 
my  calling  your  attention  to  this  subject.  I  am,  as  vou  all  know, 
a  man  of  few  ideas  beyond  my  county,  and  thougli  I  should  be 
sorry  to  see  the  transactions  of  the  Club  strictly  limited  to  the 
field  of  our  rambles,  yet  I  cannot  but  think  that  we  should  more 
especially  fulfill  our  mission,  as  a  County  Club,  by  devoting  more 
attention  to  the  Natuial  History  and  Antiquities  of  our  own 
district. 


Notes  on  the  Natural  History  of  the  County  of  Gloucester. 

By  Professor  J.  Buckman,  F.G.S.,  F.L.S.,  &c. 

ON    THE    OECHIDACE.E. 

The  Orchids  present  such  a  large  assemblage  of  highly  curious 
plants,  that  it  seems  astonishing  so  little  should  be  popularly 
known  about  our  native  examples.  It  is  true  that  a  few  species 
of  exotic  Orchids  may  be  met  with  in  the  hot  houses  of  the  more 
wealthy,  and  these  are  esteemed  on  account  of  the  strange  forms 
which  their  flowers  frequentlv  assume,  and  the  exquisite  perfume 
some  of  them  exhale.  But  though  it  is  quite  true  that  these  have 
had  their  share  of  attention,  yet  who  in  a  country  walk  at  home 
ever  plucks  an  Orchis,  much  less  examines  its  structure,  and  yet 
they  abound  everywhere,  and  offer  a  showiness  of  flower,  a  variety 
of  colour  aod  structure  with,  in  some  species,  an  odour  which 
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should  make  them  geueral  favourites.  The  Primrose,  the  Cowslip, 
the  Hycacinth,  and  other  of  our  wild  ilowers,  find  their  way  into 
the  cottage  garden,  but  we  never  yet  saw  au  Orchis  in  a  cottage 
garden  or  taking  part  in  a  rustic  nosegay ;  however,  great  heaps  of 
the  commoner  ones  may  occasionally  be  noticed  laying  prostrate 
by  a  stile  or  scattered  about  the  country  childrens'  play-ground, 
having  been  gathered  by  the  little  unsophisticated  creatures  who 
have  always  a  deep  love  for  "  pretty  flowers,"  which,  in  as  far  as 
the  Orchis  is  concerned,  'is  early  destined  to  be  clouded  by  a 
prejudice  which,  in  after  life,  is  so  strong  as  not  merely  to  lead 
to  indifference,  but  to  a  positive  superstitious  dread  of  these 
beautiful  and  harmless  creations. 

This  feeling  would  appear  to  have  been  derived  from  the  name, 
which  country  people  apply  to  some  of  the  commoner  species, 
namely,  that  of  "  Bloody  Man's  Fingers ;"  no  doubt  applied  on 
account  of  the  digitate  roots  which  are  white  and  fleshy,  and  bear 
no  distant  resemblance  to  bloodless  fingers ;  and  yet,  curiously 
enough,  this  form  of  root  is  not  common  to  the  commoner  species 
as  the  two  everywhere  met  with,  the  Orchis  morio  and  O.  tnascula, 
have  two  rounded  tuberous  appendages  below  the  surface  of  the 
soil,  which  contain  so  much  starch  as  to  make  the  plant  by  som^ 
be  considered  as  worthy  of  cultivation. 

Little  however  as  these  plants  have  been  attended  to  as  objects 
of  floral  culture  yet  they  will  be  found  well  worthy  of  notice  in 
this  respect,  to  wnioh  end  field  specimens  should  be  marked  when 
in  flower  for  removal  in  the  autumn,  a  remark  necessary  inasmuch 
as  the  usual  plan  of  taking  up  flowering  roots  when  first  observed, 
usually  results  in  disappointment  in  these,  as  it  would  be  the  case 
with  most  plants  when  in  full  flower.  Of  course  observation  of 
the  locality,  soil,  and  habit  of  growth,  would  conduce  greatly  to 
success. 

The  following  is  a  list  of  all  the  species  which  I  have  met  with 
in  our  County.  These  are  18  belonging  to  8  genera,  being  some- 
what more  than  half  the  genera  belonging  to  the  British  Flora,  as 
described  by  Hooker  and  Amott,  and  nearly  half  the  species,  the 
numbers  being  of  total  British  species  88  appertaining  to  14 
genera. 

Idst  of  the  Orchidacecs  of  Ohucestershire* 

1.  Epipactis  latifolia,  Broad-leaved  Heleborine. — In  the  woods  in  Oakley 

Park,  Cirencester,  Birdlip,  and  most  of  the  Cotteswold 
woods  and  thickets. 

2.  „        grandiflorOf  large  white  H. — Plentiful  in  Oakley  Park,  and 

in  the  north  Cotteswold  woods,  but  no  where  in  the 
Vale. 

3.  „        ensifolia,  narrow-leaved  white  H. — A  few  years  since  I  met 

with  two  specimens  of  this  plant  beneath  the  Rookery 
trees  of  Oakley  Park,  and  not  deeming  but  there 
would  be  others,  I  at  once  appropriated  these  exam- 
ples of  an  exceedingly  rare  plant  to  my  Herbarium, 
but  alas,  the  most  diligent  search  for  years  has  not 
again  given  me  sight  of  a  living  spedmen.   X^J°3^Ic 
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well  serve  as  a  curious  subject  of  enquiry  as  to  how  it 
came  there,  and  may  illustrate  how  easily  a  plant 
may  become  extinct  in  any  given  locality. 

4.  lAstera  otxita,  Twayblade. — Common  in  our  woods. 

6.  „  nidus-avis,  Bird's-nest  Orchis. — Common  under  the  beeches 
in  Oakley  and  other  woods.  Having  taken  up  speci- 
mens of  this  plant,  with  their  curious  bunches  of  nest- 
like roots,  1  cannot  at  all  agree  that  it  is  parasitic,  as 
is  usually  supposed. 

6.  Neottia  spiraUs,  Ladles*  Traces.— The  only  locality  in  which  I  have 
met  with  this  plant,  in  Gloucestershire,  is  in  a  grass 
field  on  the  south  slope  of  Marl  Hill,  near  Chelten- 
ham.  This  field,  from  its  regular  ridges,  had  evidently 
once  been  in  tillage,  and  yet  it  seems  an  isolated 
example  of  a  pasture  with  us  containing  this  plant, 
which,  at  the  time  of  mj  visit,  some  15  years  since, 
was  very  abundant  in  this  habitat. 

7-  Orchis  Morio,  Green-winged  Meadow  Orchis. — ^Too  common  in  pas- 
tures, in  which  its  great  abundance  may  betoken 
poverty  of  soil,  as  it  is  usual  in  **  cold  hungry  clays.*' 

8.  „        masculQ,  Rarly  purple  Orchis. — Common  to  rough  meadows 

and  low  thickets. 

9.  Orchis  ustuUUa,  Dwarf  dark-winged  O. — I  have  met  with  occasional 

examples  on  Sevenhampton  Common,  near  Chelten* 
ham ;  at  Eyford,  near  Stow-on-the-Wold ;  and  on  the 
slope  which  descends  from  Dunsbum  into  Edgeworth 
valley. 

10.  „        lattfoUa^  Marsh  O. — In  damp  marshy  meadows,  frequent. 

11.  „        mactdata.  Spotted  O. — Common  to  woods  and  thickets. 

12.  „       pyramidaUs,  Pyramidal  O. — In  Oakley  and  other  Cotteswold 

woods  and  thickets. 

13.  Gymnadenia  conopseay  Fragrant  Gyranadenia. — Occasionally  met  with 

in  Oakley,  Uley,  and  oiher  woods  and  thickets  of  the 
county,  well  distinguished  by  its  lilac  coloured  flowers 
and  fragrant  scent. 

14.  Habenaria  bifoUa,  Butterfly  Orchis.— Common  in  the  Cotteswold 

woods.    This  is  also  a  highly  fragrant  species. 

15.  „  viridis,  Green  H.— At  Charlton,  near  Cheltenham,  and 

Fursen  Leaze,  near  Cirencester. 

16.  Herminium  Monorchis,  Green  Musk  Orchis.— This  I  have  only  met 

with  in  one  locality,  namely,  on  the  slope  of  Ravens- 
gate  Hill,  below  Linover  wood,  where  it  forms  a  rounded 
bay,  looking  down  upon  the  village  of  Charlton. 

17.  Ophrys  apifera.  Bee  Orchis.— This  beautiful  specimen  has  been  met 

with,  more  or  less  sparingly,  in  several  habitats.  I 
have  gathered  it  on  Painswick  Hill,  on  Leckhampton 
Hill,  and  verv  fine  examples  in  Oakley  Park.  The 
most  curious  locality  in  which  I  have  met  with  it  is 
on  a  spoil  heap  thrown  out  in  making  the  Thames 
and  Severn  Canal,  by  the  Engine-house  near  Tetbury 
road  Station. 

18.  Ophrys  muscifera,  Fly  O.— In  Lineover  Wood,  Charlton  Kings,  and 

in  the  woods  bounding  the  north  side  of  Sapperton 
Valley,  but  only  sparingly. 
Cirencester,  1856.  Digitized  by  GoOglc 


Address  read  to  the  Cotteswold  Naturalists*  Club,  at  their 
Winter  Meeting,  held  at  the  Royal  Agricultural  CoUege, 
Cirencester,  January  SOth,  1856. 

ByT.  Barwick  Lloyd  Bakbr^  Esq.,  of  Hardwicke  Court, 

President. 

Fob  ten  years,  now,  my  friends,  you  have  borne,  without  any 
serious  resistance,  the  tyrannical  sway  of  your  President.  During 
ten  years  the  Club  has  increased  in  size,  strength,  and  importance, 
and  has  seen  others  and  similar  clubs  rise  on  all  sides  around  it. 
But  while  you  have  grown  from  infancy  to  strength,  your  Presi- 
dent has  grown  from  strength  to — if  not  absolute  weakness — at 
least  to  considerably  less  strength,  and  feels  not  unfrequently  so 
overwhelmed  by  his  work  (which  would  be  mere  play  to  many 
men)  that  he  has  this  year  paid  far  less  attention  than  he  was 
wont  to  the  duties  of  his  office ;  and  had  it  not  been  for  the  zeal 
and  attention  of  the  Secretary,  the  business  of  the  Club  would,  I 
fear,  have  been  altogether  neglected. 

Do  not,  I  pray  you,  misunderstand  me,  and  suppose  that  my 
interest  in  the  Club  has  diminished — on  the  contrary,  there  is 
hardly  a  day  in  the  year  that  I  enjoy  so  much  as  that  of  our 
Cotteswold  meetings.  But  work  of  a  most  engrossing  and 
absorbing  interest  has  so  much  increased  upon  me  of  late,  that 
my  study  of  nature  in  general  has  of  late  contracted  almost 
entirely  to  that  of  the  genus  ^wer — species  ^r. 

Still,  unfit  as  I  am  for  the  task,  I  cannot  refuse  at  our  annual 
meeting  to  give  such  account  as  I  can,  either — from  what  I  my- 
self had  the  happiness  of  seeing,  or,  far  better  for  you — from  the 
descriptions  given  by  others  who  were  present  when  I  was  obliged 
to  be  absent. 

On  Jan.  30, 1855,  such  members  of  the  Club  as  did  not  object 
to  early  hours  were  hospitablv  entertained  at  breakiast,  by  the 
Principal  of  the  Boyal  i^ricultural  College,  at  Cirencester,  who 
has  so  often  and  so  hospitably  entertained  us  before.  Having 
examined  the  Museum  of  the  College,  and  been  much  gratified  by 
the  additions  which  we  found,  we  adjourned  to  the  Librair  for 
our  busine8S--discussion  incident  to  this  one  meeting  of  the 
year. 

The  following  resolutions  were  then  passed,  and  we  hope  they 
may  have  resolved  themselves  ere  tms  into  facts.  We  will 
"  pause  for  a  replv,"  after  reading  each  resolution,  to  enquire  how 
far  this  may  be  the  case. 

It  was  resolved,  then,  first,  that  Messrs.  Jones  and  Buckman 
should  be  deputed  by  the  Club  to  examine  Deerhurst  Priory,  and 
make  a  report  on  the  remains  of  that  most  interesting  relic  of 
antiquity,  to  be  printed  at  the  expense  of  the  Club. 

Besolved,  secondly,  that  Messrs.  Lycett  and  Buckman  be  re- 
quested to  examine  into  the  present  mode  of  the  publication  of 
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the  proceedings  of  our  Club,  and  to  report  on  the  best  plan  to  be 
adopted  for  the  future. 

I  trust  we  may  be  fully  assured  that  both  of  these  matters  hare 
been  fully  considered,  as  the  first  is  a  point  almost  touching  the 
honour  of  our  Club,  while  the  latter  touches  its  private  interests. 

The  President  and  Secretary  were  then  re-elected,  and  the 
meetings  for  the  ensuing  year  were  fixed. 

A  paper  was  read  by  Mr.  Lycett,  on  the  Perna  Quadrata ;  and 
another  on  the  bones  of  Beaver,  Deer,  &c,  found  in  Nailsworth 
valley.  And  by  Professor  Buekman,  "  A  notice  of  the  Oxford 
Clay,  as  found  near  Cirencester.** 

After  dinner,  in  the  hospitable  Hall  of  the  College,  an  animated 
discussion  on  that  most  interesting  of  topics— which  has  the  great 
advantage  of  being  an  unceasing  ground  of  battle,  inasmuch  as  no 
two  people  can  ever  be  brought  to  take  the  same  view  of  it — viz. 
the  nature  and  value  of  species — would  no  doubt  have  lasted  till 
the  crack  of  doom,  had  it  not  been  far  more  agreeably  cut  short 
by  a  summons  to  tea. 

On  May  Ist,  although  we  make  a  general  rule  not  to  accept 
the  hospitality  of  any  of  our  members,  further  than  an  occasional 
and  rare  invitation  to  breakfast,  yet  we  made,  I  may  almost  say, 
our  one  exception,  and  spent  most  of  the  day  at  Apperly  Court, 
the  seat  of  our  kind  friend,  Henry  Strickland,  Esq. 

After  examining  the  beautiful  specimens  illustrative  of  difierent 
branches  of  natural  history,  and  looking  over  the  exquisite  draw- 
ings of  plants,  bv  Miss  Strickland,  tba  members  proceeded  to 
Deerhurst  Church,  both  to  enjoy  again  the  beauties  of  the  Nor- 
man— or  in  part,  as  some  hold,  Saxon — architecture ;  and  also  to 
see  the  window  of  stained  glass  (by  O'Connor)  which  our  Club  has 
been  allowed  to  assist  in  putting  up,  in  commemoration  of  our 
sincerely  lamented  friend  and  associate,  Hugh  E.  Strickland,  Esq. 

Much  satisfaction  was  expressed  by  the  subscribers  who  were 
present  at  the  manner  in  which  their  wishes  had  been  carried  out. 

On  retumiug  to  Apperlcy,  the  Club  was  entertained  at  dinner 
bv  Henry  Strickland,  with  his  usual  hospitality ;  and  if  some  sad 
thoughts  intruded,  we  at  any  rate  felt  thankful  to  be  allowed  to 
meet  again  the  family  of  one  whom  we  had  so  loved  and  regretted. 

June  the  12th  was  apnointed  for  a  meeting  of  the  Worcester, 
Malvern,  Woolhope,  and  Warwickshire  Clubs,  with  our  own,  at 
Malvern. 

Yeomanry  duties  prevented  my  attendance,  but,  as  I  learn,  the 
geologists,  under  the  distinguished  guidance  of  Sir  Boderick  Mur- 
chison,  and  the  botanists  under  that  of  Mr.  Lees,  proceeded  to 
the  Warwickshire  Beacon,  where  Sir  Roderick  delivered  a  most 
eloquent  lecture  on  the  geological  formation  of  the  country 
around  that  magnificent  spot ;  after  which  Mr.  Lees  explained  the 
principal  features  of  the  botany  of  his  own  loved  hills. 
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The  dinner,  under  the  presidency  of  Sir  Boderick,  was  most 
nnmerouslj  attended,  and  the  guests  speedily  adjourned,  by  the 
inyitation  of  the  ladies,  to  coffee,  after  which  Mr.  Buckman  read 
a  paper  on  one  of  the  forms  of  Terebratula  (T.peravalU  var. 


\  do  not  know  whether  I  may  have  been  much  to  blame  on 
many  former  occasions,  for  promoting  discussions  between  the 
members  of  the  Club.  I  certainly  hare  often  done  so,  and  have 
greatly  enjoyed  the  exhibition  of  the  talent  and  knowledge  that 
these  discussions  have  called  forth.  Alas!  must  this  pleasure 
cease— must  we  check  at  once  all  shew  of  a  difference  of  opinion, 
for  fear  that  it  should  degenerate  into  animosity  P  Can  we  not 
hear  an  opinion,  even  contrary  to  our  own,  expressed,  without 
imputing  an  intentional  wrong  P 

The  meeting,  alas,  terminated  with  a  feeling  that  a  somewhat 
uncomfortable  had  occurred,  and  with  an  idea  that  for  such  small 
and  unpretending  affairs  as  ours,  meetings  of  a  moderate  size 
were  preferable  to  verif  large  ones. 

August  28th,  the  Club  should  have  met  at  Berkeley,  (so  says 
Mr.  Jones,  to  whose  kindness  I  am  indebted  for  the  following 
able  report,)  but  Pumell  B.  Pumell,  Esq.,  having  invited  the  most 
constant  attendants  of  our  meetings  te  Breakfast  at  his  residence, 
the  "venue"  was  laid  at  Stancombe  Park,  instead  of  the  Berkeley 
Arms,  whither,  accordingly  the  Club  repaired.  Antecedent  and 
posterior  te,  the  usual  commencement  of  the  proceedings,  that  is 
a  hearty  and  well-provided  breakfast,  in  which  Ladies  were  allowed 
to  participate,  some  of  the  treasures  of  that  Gentleman's  collection 
were  thrown  open  to  inspection,  the  variety  and  costliness  of  which 
surprised  many.  Although  not  a  professed  geologist,  rare  speci- 
mens varying  from  all  the  specimens  in  his  neighbourhood  te  the 
Mammalian  Crag,  invited  the  attention  of  the  geologists  of  the 
party ;  and  although  not  a  professed  antiquarian,  the  collection  of 
personal  ornaments  of  the  Egyptian,  Etruscan,  Greek,  Boman, 
and  Medieval  periods  will  not  soon  be  forgotten  by  those  who 
gazed  with  interest  only,  upon  relics  connected  with  the  sociid 
progress  of  the  human  species. 

The  delight  with  which  the  party  traversed  the  tastefully  laid 
out  grounds,  can  only  |^e  indicated,  but  not  conveyed.  Here  a 
subterranean  passage,  opening  out  inte  one  of  those  bursts  of 
sylvan  scenery  which  the  "  cwms"  of  the  Cotteswolds  alone  can 
parallel.  There  a  small  classical  building,  replete  with  treasures 
of  ancient  art,  derived  from  all  the  people  already  alluded  te,  and 
not  excluding  the  wonders  of  Nineven  and  Babvlon.  Here  a 
p>ond,  dilated  by  the  exquisite  taste  which  dictetea  its  construc- 
tion inte  all  the  landscape  effect  of  a  lake ;  there  a  receptacle  of 
the  rarest  stuffed  birds,  paintings,  models  of  fishes  and  fruits, 
from  the  universal  Exhibition  of  18i51,  and  paintings  of  esteemed 
old  masters,  which  divided  attention  with  the  artfdly  set  scenery 
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revealed  through  the  narrow  strips  of  pure  crystal  in  the  stained 
glass  windows.  In  various  paddocks  were  seen  Kangaroos,  the 
Apis  Deer,  and  other  rare  creatures  disporting  themselves,  while 
in  the  park  itself,  enjoying  perfect  freedom,  and  upon  terms  of 
the  most  perfect  familiarity  with  their  visitors,  ran  a  small  herd 
of  Llamas. 

After  spending  some  hours  most  agreeably  in  the  contemplation 
of  this  beautiful  spot,  the  Club  adjourned  to  Berkeley,  whither  its 
members  were  conveyed  and  accompanied  by  their  kind  enter- 
tainer, and  where  dinner  was  served.  After  dinner  Dr.  Wright 
read  a  paper  upon  some  unique  Echinoderms  of  the  Oolites,  of 
which  he  exhibited  specimens.  Mr.  Lycett  had  brought  with 
him  an  exceedingly  interesting  series  of  wryphaa  diUttfta,  for  the 
special  purpose  of  correcting  certain  heretical  opinions  of  our 
Secretary,  rrofessor  Buckman,  but  it  appeared  from  the  reports 
of  some  of  his  Cirencester  neighbours  that  he  was  "  not  in  con- 
dition,'* and  consequently  Mr.  Lycett  did  not  bring  his  paper 
forwards,  and,  much  to  the  regret  of  "  the  fancy,*'  there  was  "  no 
%ht.» 

In  the  absence  of  the  President  and  Secretary,  the  chair  was 
taken  by  the  Rev.  J.  S.  Haygarth,  who,  in  addition  to  the  usual 
toasts,  proposed  the  health  of  the  President  and  Secretary  of  the 
Club. 

Those  members  who  were  dependant  upon  the  train  for  home 
transit,  were  kindly  driven  there  by  their  host  of  the  morning, 
P.  B.  Pumell,  Esq.,  thus  terminating  one  of  the  most  delightful 
days  of  which  record  has  hitherto  been  placed  upon  the  annals  of 
the  Club. 

Sept.  25th,  at  Birdlip,  as  usual,  a  large  meeting  took  place,  a 
great  point  of  attraction  being  Crickley  hill,  the  interesting  fossils 
of  which  locality,  though  picked  up  for  the  thousandth  time,  seem 
never  to  tire.  Here  the  great  height  to  which  the  Upper  Lias 
creeps  up  the  scarp,  which  latter  bears  such  evidence  of  ancient 
water  action,  was  commented  upon  by  the  Secretary,  by  whom 
the  following  section  of  Crickley  hill  was  taken : — 

1.  SoQ  

2.  Eubbly  oolite  (debris) 

3.  Bed  incoherent  calcareous  sands  

4.  Hard  freestone  in  large  blocks  (building  stone) 

5.  Pisolite,  with  but  a  slight  admixture  of  oolite  ragstone 

6.  Freestone,  including  pisolite  &  parted  by  seams  of  do.. 

7.  Hard  block  of  oolite,  consisting  in  part  of  very  indu- 

rated pisolite 35    0 

8.  Sandy  oolite,  containining  large  blocks  of  ragstone, 

occasionally  very  pisolitic,  as  traced  to  the  outcrop..  25    0 


ft 

in. 

0 

8 

4 

0 

6 

0 

16 

0 

5 

0 

9 

0 

Total...  99    8 
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Ifote. — Twenty  feet  of  bed  7,  conBists  of  7  lasers  of  hard  stone, 
some  of  which  are  as  much  as  3fL  Gin.  in  thickness,  these  are 
parted  bj  thin  seams  of  oolite  sand.  This  rock  presents  also  a 
fine  example  of  the  smooth-faced  ^*  lissens  '*  of  toe  quarrymen. 
The  blocks  of  stone  include  large  specimens  of  Lima,  C^rvilUa, 
Belemnites,  &o. 

It  will  be  seen  that  here  is  nearly  90  feet  of  rock  more  or  less 
pisolitic  at  the  point  where  the  section  was  taken,  namely,  nearly 
in  the  centre  of  the  Crickley  hill  scarp,  below  the  Boman  en- 
campment. 

Along  the  line  of  the  slight  dip  of  these  beds,  below  the  ^^  Air 
Baloon"  public-house,  these  are  superimposed  by  a  corralline  bed, 
which  has  been  erroneously  pointea  out  as  oolitic  marl. 

After  partaking  of  alas !  too  sumptuous  a  dinner,  at  the  Black 
Horse,  the  health  of  Dr.  Lanza,  of  Spalato,  was  drunk  with  cordi- 
ality, when  a  paper  was  read  by  Dr,  Voelcker^  on  the  Chemistry 
of  !Uecent  Boman  and  Fossil  ]^nes,  with  an  addendum  on  the 
Mineral  Apatite,  which  has  lately  been  largely  imported  from 
Norway,  and  was  referred  to  as  likely  to  become  of  importance  to 
agriculture,  from  the  lar^  percentage  of  j^hoMphorua  which  it  con- 
tains. Any  discussion,  howeyer,  upon  this  raluable  and  interest- 
ing paper,  so  nicely  illustrated  with  specimens  of  fluoric  acid 
etchings,  together  with  all  chance  of  any  other  paper,  was  at  once 
put  beyond  all  hope  by  a  debate  upon  the  dinner  bill,  which, 
alas,  somewhat  abruptly  terminated  our  Summer  Meetings. 


Inundations  in  Antient  Corhrium* 
By  Professor  James  Buckman,  F.L^S.,  F.G.S.,  &c. 

'*  When  found,  make  a  note  of." 

This  injunction  of  the  worthy  Captain  Cuttle,  as  its  frequent 

Suotation  testifies,  is  capable  of  most  eztensiye  application ;  and 
'  it  be  made  to  apply  to  our  ordinary  discoveries,  where  we  find 
out  a  use  for  this  or  that,  or  indeed  to  any  truth  that  is  patent  to 
us,  to  make  a  note  thereof,  not  only  nxes  the  matter  in  our 
memory,  but  it  furnishes  us  with  a  storehouse  of  knowledge  for 
frequent  examination  and  comparison,  like  that  which  is  presented 
in  a  Geological  Museum  or  in  tne  JECortus  Siccui.  In  all  cases  these 
scraps  are  so  many  specimens,  which  in  their  single  selves  may 
tell  us  much,  but  conjointly  may  add  to  our  knowledge  in  an 
ever  increasing  ratio. 

It  often  happens  with  our  notes  as  with  our  specimens,  that  a 
few  slight  conclusions  may  at  one  time  be  drawn  from  them, 
when  suddenly,  from  the  addition  of  a  new  truth  or  a  new  speci- 
men, things  that  before  were  nearly  idle,  assumed  a  new  life  and 
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shape ;  and  so,  instead  of  acquainting  ns  merelj  with  the  power 
and  functions  of  A  and  Z,  arran^  for  us  all  the  letters  between^ 
and  thus  make  out  for  us  a  consistent  alphabet. 

We  hare  been  led  to  make  these  remarks  from  haying  made 
extensive  notes  upon  Boman  remains  in  Corinium,  during  the 
progress  of  which  appearances  were  observed,  and  methods  of 
construction  were  demonstrated  to  have  been  adopted,  for  which 
there  presented  itself  to  us,  until  within  the  last  few  months,  no 
sufficient  solution.  However,  recent  atmospheric  phenomena 
have  of  late  supplied  the  required  note— the  connecting  link ; 
and  though  the  resulting  conclusions  are  not  perhaps  of  grave 
importance, — ^yet,  as  they  not  inaptly  show  the  value  of  our  friend 
the  Captain's  dictum,  we  shall  at  once  give  them  a  place  in  our 
proceedings. 

In  all  the  diggings  yet  made,  proximity  to  our  Boman  pavements 
is  at  once  manifested  by  a  thin  stratum,  varying  from  three  to 
six  inches,  of  fine  well  washed  gravel.  Sometimes  this  gravel  is 
hard  and  compact ;  partially  cemented  together,  it  would  appear, 
by  lime  either  in  solution  or  suspension  in  water,  or  pernaps 
both;  and  the  walls  of  the  chambers  have  occasional  markings 
around  them,  which  seem  to  indicate  the  presence  of  standing 
water,  at  different  periods,  to  different  heights. 

Now,  this  gravel  is  for  the  most  part  that  which  entered  into 
the  composition  of  the  wall  cement,  added  to  which  the  finer 
partides  of  stone  in  the  soil  would  have  a  tendency  to  sink  lower 
and  lower  imtil  arrested  by  a  hard  impassable  stratum. 

In  many  instances  where  rude  concrete  pavements  have  been 
formed,  plastered  walls  have  been  noticed  even  below  the  bottom 
of  the  floor ;  while  in  the  more  general  examples  the  concrete  for 
wall  and  floor  is  continuous.* 

In  another  case  we  had  an  arrangement  in  which  the  floor — a 
tessellated  one — was  raised  on  a  solid  concrete  foundation,  consi- 
derably above  the  bottom  of  the  plastered  and  even  frescoed  walls, 
leaving  what  appeared  a  deep  channel  or  drain  idl  around  the 
room. 

Again,  in  digging  the  foundations  for  the  houses  at  Watermoor 
(ChesteiioQ  Terrace),  Boman  masonry  and  a  vast  mass  of  reliquia 
of  the  same  period  was  arrived  at,  much  of  which  has  been  care- 
fully preserved,  and  is  now  in  the  Corinium  Museum. 

l!t  was  on  account  of  the  loose  materials  collected  here  that  the 
new  foundations  were  dug  to  a  considerable  depth,  during  their 
whole  progress  exposing  work  of  perhaps  sixteen  centuries 
previously ;  and  in  this  digging,  at  the  south  end  of  the  Terrace, 
two  distinct  floors  were  exposed,  one  above  the  other,  in  the 
section,  at  a  distance  of  as  much  as  four  feet  apart.  Between  the 
upper  and  lower  floor  was  a  filling  up  of  rubbishy  of  which  broken 

*  In  fkis,  ihe  other  examples  adduced,  we  are  t(»TT  we  cannot  introdaoe  our 
sketches,  as  these  would  doxintless  explain  the  matter  letter  than  words. 
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bricks^  bits  of  pottery,  and  grayel,  formed  the  general  mass.  This 
is  by  no  means  uncommon  here,  as  it  often  happens  that  one  floor 
has  been  formed  on  the  top  of  another,  and  at  varying  distances 
apart. 

Now  the  season  of  1852  was  one  of  unusual  wet,  and  Cirences- 
ter, like  other  places,  was  then  inundated  with  water,  and  an 
examiuation  of  Eoman  sites  in  this  place  demonstrates  that  the 
SQtient  floors,  like  too  many  of  our  modem  ones,  was  just  then 
below  the  water  level,  and  even  at  Chesterton  Terrace  there  was 
nearly  a  foot  of  water  in  the  cellars,  the  floors  of  which  are  a  little 
below  the  level  of  the  lower  Koman  floor  just  adverted  to ;  so  that 
the  upper  floor  would  be  entirely  out  of  the  way  even  of  a  mudi 
higher  inundation  than  the  present  one,  whilst  a  few  inches  more 
of  water  would  have  also  covered  the  lower  one.  From  these 
notes,  therefore,  we  seem  justified  in  drawing  the  following  con- 
clusions :— 

MrHfy — ^That  Corinium,  like  Cirencester,  suflered  from  occa- 
sional inundations,  and  that  the  occurrence  of  one  floor  above 
another  in  our  Eoman  works,  show  how  the  antients  remedied 
the  inconvenience. 

Secondly — That  these  inundations  were  even  deeper  in  antient 
than  in  modem  times.  This  we  shall  have  no  difiBculty  in  under- 
standing, if  we  consider  the  greater  facilities  these  days  offer  for 
carrying  off*  water  by  draining  and  other  improvements. 

^d,  lastly,  many  of  the  appearances  about  our  Boman  sites 
seem  to  show  that  excess  of  water  has  been  ofUimes  repeated 
during  the  last  fifteen  hundred  years,  though  at  very  distant  and 
irregmar  periods. 

NoTB. — The  Notee  upon  which  the  above  Tofer  woe  fowiied 
were  prinoipally  made  in  the  wet  season  qf  1852v 
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Annual  Address  to  the  Cotteswold  Naturalists*  Club, 

January  27>  1857* 

By  Professor  James  Buckman^  F.L.S.,  F.G.S.,  F.S.A.,  &c. 

Iw  order  to  account  for  my  presence  before  you  at  this  period, 
it  will  be  sufficient  for  our  members  to  be  told  that,  the  President 
had  requested  me  to  prepare  the  annual  address  for  this  meeting. 
We  all  know  how  his  sliffhtest  wish  is  law^  and  how  attention  to  his 
laws  has  usually  resulted  in  benefit  to  our  community ;  if  there- 
fore the  present  instance  of  obedience  to,  and  respect  tor,  his  high 
commands  should  end  in  disappointment,  pray  cut  me  up  as  much 
as  you  please — but,  for  our  President,  I  only  hope  he  may  con- 
sider me  a  Bu^cientlj  juvenile  offender  to  warrant  him  in  extend- 
ing towards  me  his  philanthropic  support  and  protection,  when, 
in  all  probability,  I  shall  by  next  year  be  so  far  reclaimed  as  not 
to  Tenture  upon  the  like  onenoe  again. 

Before  reviewing  the  proceedings  of  our  past  session,  I  would 
call  upon  you  to  pay  a  tribute  of  respect  to  our  departed  associate 
the  Eev.  H.  J.  BoUand.  I  need  not  speak  to  you  of  his  goodness 
of  heart,  of  his  kind  and  gentle  manners,  of  his  keen  perception 
of  natural  beauties,  qualities  for  which  he  was  endeared  to  every 
one  who  had  the  good  fortune  to  know  him ;  yet  I  may  say  that, 
though  no  professed  natural  historian — no  classifier  of  genera  or 
species — yet  was  he  a  naturalist  in  the  best  sense  of  that  term, 
as  he  was  a  lover  of  nature,  who  could  draw  from  her  contempla- 
tion abundant  proof  of  God's  Wisdom  and  Power,  and  the  book 
of  Creation  was,  in  his  hands,  not  a  hindrance  but  a  graceful  help 
to  the  lessons  drawn  from  the  one  he  was  ordained  to  teach. 

The  few  secessions  of  the  past  session  have  been  filled  up  by 
the  election  of  Mr.  Pierson,  of  Cheltenham,  who  will  long  be 
remembered  for  the  active  part  he  took  (in  conjunction  with  our 
talented  associate  Dr.  Wright)  in  supplying  and  arranging  the 
beautiful  Geological  Museum  to  which  the  British  Association 
was  welcomed  at  the  Cheltenham  meeting.  An  addition  has  also 
been  made  to  our  ranks  by  the  election  of  Mr.  G.  P.  Newmarch, 
solicitor,  of  whom  it  may  be  said  that  although  his  profession  obliges 
him  to  pore  over  other  deeds,  even  drier  thwi  the  species  list  of 
the  geologist  or  botanist,  yet  he  chooses  the  study  of  nature  as  his 
relaxation,  and  to  this  end  we  hope  he  will  frequently  join  the 
ranks  of  our  field  ramblers. 

In  reviewing  the  field  proceedings  of  the  past  session,  I  shall 
have  to  refer  you  to  our  places  of  meeting,  premising  that  in  no 
former  year  have  we  experienced  a  more  regular  attendance  of 
members ;  and  if,  on  review,  it  be  found  that  our  papers  have  not 
been  so  numerous  as  on  former  occasions,  it  could  only  arise  from 
the  always  too  brief  interval  between  dinner  and  the  departure^of 
the  train  being  amply  and  profitably  filled  up  either  in  comparing 
notes  of  the  ramble  of  the  day,  or  in  the  discussion  connected  with 
some  matter  or  object  introduced  by  the  members. 
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To  begin  with  our  annual  meeting  in  this  place,  on  the  29th  of 
January  last  year.  I  find  it  recorded  that  after  partaking  of  the 
hospitality  of  the  Principal  of  the  College,  in  the  shape  of  a 
hearty  breakfast,  the  Anti(juarians  visited  the  Corinium  Museum, 
the  tessellated  floors  of  which  had  just  been  laid.  On  this  occa- 
sion a  hearty  cheer  greeted  the  noDle  Earl  Bathurst,  as  a  sponta- 
neous thank-oflering  for  his  liberality  in  rearing  so  substantial  a 
building  for  the^  protection  and  preservation  of  these  works  of  the 
past.  To-da^  you  were  again  invited  to  visit  this  Museum,  and  I 
feel  sure  again  to  pay  the  tribute  of  respect,  as  since  last  year  his 
Lordship  has  liberally  allowed  me  to  furnish  the  Museum  vnth 
the  necessary  cases,  &c, ;  and  at  present  we  have  seven  handsome 
oak  and  glass  cases,  in  which  are  arranged  upwards  of  a  thousand 
objects  relating  to  the  Homan  occupation  of  the  antient  Corinium 
and  its  neighbourhood ;  these  I  feel  assured  you  were  struck  with, 
not  from  tneir  intrinsic  yalue,  nor  from  their  beauty  of  form, 
though  there  is  much  that  is  striking  in  this  respect,  but  from 
the  many  articles  they  contain  of  domestic  use ;  a  circumstance 
which  you  will  understand  if  ^ou  examine  a  plan  (suspended  on 
the  walls)  of  the  dwellings  which  I  excavated  in  1852,  as  in  these 
rooms  were  found  the  Statue  of  the  Deity  and  his  Altar.  The 
living  room  with  its  valuable  fictilia,  some  so  prized  as  to  have 
come  down  to  us  with  the  rivets  by  which  its  antient  possessor 
had  kept  together  its  fractured  portions ;  its  ornaments  of  armilUt 
and  Jibul^f  as  perfect  in  form  as  when  they  first  formed  a  tribute 
of  aflection  or  a  sign  of  ostentation.  The  dividers  (compasses)  of 
the  draughtsman — the  shears,  which  did  duty  as  scissors  to  the 
Boman  matron — and  the  oyster  knife,  so  like  our  own  as  to  show 
us  that  we  have  now  no  better  mode  of  opening  the  "  refractory 
bivalves,'*  as  Albert  Smith  calls  them,  than  was  to  be  found  as 
much  as  15  centuries  ago.  These,  with  cutlery,  together  with 
the  hone-stones  upon  which  it  was  sharpened,  have  only  here  been 
referred  to,  to  show  that  the  Collection  of  Antiquities  in  the  Cori- 
nium Museum  is  particularly  valuable  as  explaining  to  us  some 
facts  connected  with  the  inner  life  of  this  interesting  people, 
whilst,  at  the  same  time,  we  should  feel  thankful  to  them  for 
having  introduced  to,  and  left  among  us,  so  many  articles  tending 
to  advance  our  civilization. 

Pardon  this  digression — if,  as  Mr.  Bowly  would  say,  we  have 
been  pursuing  the  wrong  fox,  we  were  soon  led  in  the  right  direc- 
tion Dv  the  Noble  Proprietor  of  Oakley  Park,  who  headed  us 
through  the  park  glades  until  we  joined  tne  Agricultural  party  at 
his  Lordship's  new  farm  buildings ;  here  the  whole  machinery 
was  set  in  motion  by  the  powerful  en^e  completed  last  year, 
and  the  Geologists  examined  the  well-sinking  through  the  Great 
Oolite  into  the  Fuller's  Earth,  a  depth  of  140  feet.  The  whole 
of  this  shafli  was  carried  through  beds  of  a  more  or  less  porous 
oolite,  without  a  break  either  lithological  or  palsBontological,  a 
circumstance  which  gave  rise  to  some  discussion  between  Mr. 
Hull,  of  the  Ordnance  Geological  Survey,  and  the  Secretary — the 
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former  gentleman  couaidering  a  large  portion  of  the  sbafb  as 
repreaenting  the  Forest  Marble,  the  latter  considering  it  as 
wholly  belonging  to  the  Great  Oolite,  and  contending  that  certain 
clay  beds,  which  occur  higher  in  the  series,  where  the  true  Brad- 
ford Clay  is  absent,  present  a  natural  division  and  one  which  can 
be  carried  out  through  a  wide  extent  in  this  district.  At  a  later 
period  of  the  meeting,  the  Secretary  presented  a  section  of  this 
well  with  others  of  the  neighbourhood,  and  read  a  paper  on  the 
Geology  of  the  water-bearing  beds  about  Cirencester. 

Having  transacted  the  usual  business  of  the  Club,  the  members 
and  friends,  to  the  number  of  40,  sat  down  to  a  substantial  dinner, 
which,  from  its  abundance  and  small  cost,  was  certainly  a  convinc- 
ing proof  that  our  diuner  bill  need  not  be  extravagant  when  we 
have  a  liberal  landlord  to  deal  with ;  at  the  same  time  we  must 
bear  in  mind  that  our  long  rambles  make  us  good  trenchermen, 
whilst  our  moderation  in  imbibition  tends  much  to  limit  the  usual 
profit,  so  that  we  may  not  wonder  in  these  days  of  deamess  that, 
even  at  the  Lamb  at  Cheltenham,  a  petition  was  preferred  after 
our  last  dinner  there  for  additional  pay. 

Well,  dinner  over,  after  the  usual  toasts,  and  one  to  the  health 
of  the  re-elected  President  and  Secretary,  followed  by  that  of 
Professor  Kamsay,  the  Director  of  the  Ordnance  Geological  Sur- 
vey, who  honored  us  with  his  presence,  a  paper  was  read  by  Dr. 
Wright,  on  the  section  of  Frocester  Hill,  the  object  of  which  was 
to  show  that  a  certain  bed  at  the  base  of  the  Inferior  Oolite,  and 
formerly  referred  to  that  rock,  should,  in  the  Doctor's  opinion,  be 
held  as  part  of  the  Lias;  this  ^new  was  supported  by  a  reference 
more  particularly  to  various  Cephalopoda,  (principally  Ammonites 
and  Beleranites,)  most  of  which  are  peculiar  to  the  bed  itself, 
whilst  others  are  such  as  belong  to  the  Upper  Lias,  and  at  this 
meeting  was  introduced  the  Ammonites  hifrons,  which  was  trium- 
phantly pointed  out  as  proving  the  case ;  and  indeed  so  startling  * 
was  the  production  of  this  shell,  as  I  understood  from  the  bed  in 
dispute,  as  in  a  great  measure  to  stifle  discussion  upon  the  subject 
until  the  matter  had  been  further  looked  into ;  and  herein  we 
have  much  to  thank  the  learned  Doctor  for  in  directing  our  more 
particular  attention  to  one  of  the  most  interesting  sections  in  our 
county.  The  result,  however,  of  my  own  labours  at  Frocester 
Hill,  leads  me  to  conclude  that  the  Ammonites  hifrons  in  question 
was  obtained  from  a  bed  nearly  80  feet  below  what  has  been  held 
to  be  the  basement  bed  of  the  Inferior  Oolite  (the  Cephalopoda 
bed  of  Dr.  Wright),  and  as  much  as  20  feet  from  the  top  of  the 
Upper  Lias,  and  consequently  that  distance  below  the  Inferior 
Oolite  Sands  of  the  Ordnance  Surveyors.  However,  as  this 
subject  came  before  us  at  the  Painswick  meeting  and  again  at 
Cheltenham,  I  shall  shortly  refer  to  it  in  another  part  of  this 
address,  only  pointing  out  that  the  mistake  is  easily  made,  inas- 
much as  the  steep  scarp  at  Frocester  has  long  been  exposed  to  the 
action  of  the  atmosphere,  and  hence  its  included  iron  has  become 


Digitized  by  VjOOQ IC 


IT 

80  oxidised  as  to  render  the  clays  and  sands  much  of  the  same 
colour,  and  besides  the  upper  sands  have  slipped  down  the  slopes 
and  become  intermixed  with  the  upper  beds  of  the  Lias. 

The  business,  then,  of  our  last  College  meeting  concluded  with 
the  Secretary  calling  attention  to  a  Section  extending  from  the 
Yale  of  Gloucester,  below  Birdlip,  along  the  Koman  Boad  to 
Stratton  St.  Margarets ;  this,  which  was  the  result  of  the  joint 
labours  of  our  then  Professor  of  Engineering,  Mr.  Armstrong, 
with  a  Class  of  Engineering  Students,  and  myself  with  a  Geolo- 
gical Class,  had  been  careftuly  worked  out  in  an  Easter  vacation  ; 
and  I  have  at  this  meeting  the  pleasure  of  introducing  to  your 
notice  another  section,  done  in  like  manner,  extending  from  the 
College  through  Moreton- in -Marsh  to  Shipston-on-Stour,  in 
Worcestershire.  The  great  interest  of  these  Sections  is  that  they 
have  not  been  made  hypothetically,  but  are  the  result  of  a  syst^ 
matic  and  combined  survey,  the  I^gineers  taking  the  levels  of  the 
country  surveyed,  whilst  the  Geologists  marked  the  strata,  col- 
lected fossils,  noted  facts  connected  with  quarries,  wells,  and  the 
like,  so  that  we  hope  these  Sections  may  be  satisfactorily  appealed 
to  for  settling  some  important  practical  questions. 

I  cannot  conclude  my  remarKS  upon  matters  connected  with 
this  meeting,  and  more  especially  in  the  presence  of  ladies,  with- 
out referring  to  the  charming  wind-up  of  the  day — and  a  most 
agreeable  one  too^ — afforded  by  an  invitation  to  Mrs.  Haygarth's 
tea-table.  This  kind  lady  evidently  understands  the  natural 
history  of  naturalists,  a  fact  which  you  will  recognise  more  keenly 
when  you  know  that  the  meeting  of  to-day  resulted  in  the  wish 
of  Mrs.  and  Mr.  Haygarth. 

May  20. — The  first  summer  meeting  was  appointed  for  the 
^  Painswick  district,  and  we  have  to  thank  the  managers  of  the 
Great  "Western  Eailway  for  depositing  us  at  Haresfield,  from 
whence  we  took  the  ascent  of  Beacon  Hill,  carefully  examining 
the  section  there  presented ;  ascending  to  the  quarry  we  pass  over 
an  interesting  fault,  and  at  the  very  brow  of  the  hill  the  strata  have 
been  washed  away  and  the  chasms  filled  up  with  oolitic  debris 
and  shingle,  the  former  offering  an  example  on  a  small  scale  of  an 
nndercliff,  caused  by  subsidence  resulting  from  the  wearinff 
away  of  the  Oolitic  Sands  and  Upper  Lias  by  the  Severn  Sea,  and 
the  latter  the  result  of  that  shingle  deposit  which  may  we  traced 
along  the  Cotteswold  scarps,  as  so  cleverly  pointed  out  by  Mr. 
Hull.  During  this  ramble  we  examined  all  the  beds  of  the  Infe- 
rior Oolite,  being  much  assisted  herein  by  the  use  of  a  beautifully 
detailed  Section,  worked  out  by  our  accomplished  associate,  Mr. 
Jones,  and  which,  with  his  permission,  I  hope  to  publish  in  our 
proceedings. 

June  17. — ^Mitcheldean  was  the  place  appointed  for  this  month's 
meeting,  and  as  I  could  not  attend,  I  have  to  thank  Mr.  Jones, 
not  only  for  making  the  necessary  arrangements,  but  for  a  full 
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and  most  comprehenBiTe  report  of  the  proceedings  of  the  da^,  which 
I  am  sure  jou  will  thank  me  for  giving  you  verbatim  et  literatim, 

**  Leaving  Gloucester  at  10.24,  the  party,  consisting  of  Lord 
Ducie,  J.  H.  Elwes,  W.  V.  Guise,  D.  Bowly,  and  myself,  and 
J.  B.  Wilton  as  a  visitor,  receiving  the  welcome  addition  of  the 
Eev.  W.  B.  Symonds,  at  the  Grange,  duly  arrived  at  the  Mitchel- 
dean  Boad  Station. 

**  The  ascent  of  the  Lea  Bailey  was  immediately  commenced, 
and  the  upturned  edges  of  the  Carboniferous  Limestone,  with  its 
shales  speedily  found  exposed  for  examination  in  the  most  satis- 
factory manner,  and  dipping  from  this  position  towards  the  centre 
of  the  forest  basin,  S.S.  W.,  at  an  inclination  of  about  20  degrees. 
The  Limestone  appeared  to  contain  very  few  fossils,  but  the 
shales  yielded  some  slabs  of  a  thin  band  of  stone  composed  almost 
entirely  of  the  shells  of  Serpula  and  Spirorbis,  and  of  Murchiso- 
nia,  and  other  small  Gasteropods,  interesting  from  the  very  great 
abundance  in  which  they  occurred.  From  this  point  the  same 
stratiffraphical  line  was  followed  to  the  neighbourhood  of  the 
Hawthorns,  where,  in  a  deep  road  cutting,  may  be  tseen  the  finest 
section  of  the  transition  beds  between  the  Old  Bed  Sandstone 
and  the  beds  above  mentioned,  to  be  found  in  the  district ;  no 
better  could,  in  fact,  be  desired,  from  the  high  angle  at  which  the 
beds  are  exposed.  Descending  the  hill  from  the  cutting  to  Dry- 
brook,  where  the  innermost  of  the  two  seams  of  coal  laid  down  on 
the  maps  of  the  survey  as  below,  or  rather,  at  this  point,  outside 
the  Grits  which  form  the  basin  bed  of  the  true  coal  measures  is 
worked,  the  shale  was  found  to  be  particularly  rich  in  well  pre- 
served coal  plants  of  the  usual  character.  The  vein  of  coal,  locally 
known  as  the  Coleford  High  Delf,  was  described  by  the  miners 
as  about  five  feet  in  thickness,  of  a  quick  burning  quality,  con- 
taining much  sulphur,  and  therefore  principally  used  for  iime- 
buming  and  like  purposes. 

"  The  shaft  open  before  us,  was  stated,  upon  the  same  authority, 
to  be  carried  about  seventeen  hundred  jaros  under  the  Grit  which 
forms  the  bulk  of  the  hill  above  it.  Some  sixty  to  seventy  feet 
of  this  stone,  which  is  familiar  to  all  of  us  imder  its  economic 
aspect  of '  Forest  paving,'  is  well  exposed  in  a  quarry  immediately 
above  the  shaft,  but  the  entire  thickness  of  the  stratum  must  be 
very  much  more  considerable.  These  slabs,  throughout  their 
whole  depth,  as  far  as  my  observation  extends,  are  more  or  less 
rich  in  impressions  of  Calamites  and  other  plants,  although  these 
are  probably  more  abundant  in  the  lower  than  in  the  superior 
layers.  An  old  quarryman  here  took  some  kindly  interest  in  us, 
though  manifestly  sorely  puzzled  what  to  make  of  our  pursuits 
and  desiffns.  He  appeared  finally  to  conclude  that  we  were  railway 
men,  and  was  at  some  pains  to  point  out  to  us  the  precise  direc- 
tion in  which  a  certain  projected  'stem  road'  was  to  go,  and  which 
has  progressed  to  the  point  of  having  been,  in  Forest  phraseology, 
'  dialled  and  pegged  ofi*.'     (I  consider  the  quaint  conversion  of 
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*  theodolite'  into  *  dial'  worthy  of  passing  mention.)  Discovering 
at  this  point  that  dinner,  according  to  time,  must  be  nearly  ready, 
all  faces  were  turned  towards  Mitcheldean,  where  at  the  George 
it  awaited  us. 

"  So  much  for  the  Geological  section ;  and  much  it  rejoiceth 
me  to  say,  that  I  can  upon  this  occasion  refer  to  another  which 
has  not  been  heard  of  in  the  annals  of  the  Club  for  many  long 
days.  Mr.  Guise  and  your  unworthy  scribe,  assisted  by  Mr. 
Wilton,  devoted  themselves  priucipally  to  the  entomology  of  the 
day,  and  verily  their  exertions  were  not  all  unrewarded.  The 
Fern-chafer  (hiatus  for  swell  name,  which  escapes  me  at  the  mo- 
ment), which  is,  like  all  his  tribe,  in  some  years  exceedingly  rare, 
and  in  others  exceedingly  *  de  trop,'  is  this  year  very  abundant. 

"  While  halting  in  one  of  the  openings  in  a  woody  lane,  to 
admire  the  novel  scenery — the  Malvems,  the  Clee  Hill,  the  Sugar 
Loaf,  the  Black  Mountains,  and  other  distant  and  unfamiliar 
eminences,  which  stood  out  in  the  distance  with  truly  remarkable 
distinctness  of  outline  and  feature,  an  insect  of  unusual  style  of 
flight  suddenly  attracted  the  attention  of  scribe,  and  disappearing 
was  by  him,  asserted  to  have  taken  refnge  with  Mr.  Wilton,  who, 
on  his  part  disclaimed  all  knowledge  of  the  stranger,  or  any  desire 
to  be  converted  into  a  sanctuary,  nevertheless  scribe  was  right, 
and  detected  in  a  fold  of  his  coat  a  fine  specimen  of  Silfha 
quinque-costata^  the  third  he  had  seen  in  our  di8trict,both  the  others 
having  been  taken  on  May  Hill.  It  here  occurs  to  me  *  passim' 
that  this  is  the  only  Silpha  I  have  ever  taken  upon  the  wing,  and 
all  three  specimens  known  to  me  were  so  taken,  while  all  its 
cousins  must  be  sought  for  under  stones,  carcases,  or  other 
effluvious  matter,  although  there  can  be  no  more  doubt  of  the 
necrophagous  scavenger  habits  of  the  species  in  question  than  of 
those  of  its  congeners. 

"  Another  beetle  of  the  same  tribe  was  very  shortly  afterwards 
taken,  which  is  also  not  very  common  in  our  vale,  Oiceoptoma 
rujicollis  and  Cteniceras  pectinicomis, 

"  I  leave  Mr.  Guise  to  give  his  own  account  of  the  moths  and 
other  insects  captured  by  him.  On  the  summit  of  Mitcheldean 
Hill,  in  the  attempt  to  capture  some  water  beetles,  it  was  found 
that  the  shallow  mud  of  a  small  pond  was  literally  one  living 
mass  of  the  Fisidium  pulchellum,  Cicindela  campestris  was  here 
found  in  great  force. 

"  The  dinner  was  such  as  to  call  forth  special  encomium,  and  I 
really  think  would  have  contented,  whether  for  variety,  quality,  or 
cost,  any  member  of  the  Club,  which  is  paying  Mr.  Yearsley,  the 
host,  no  mean  compliment. 

"  The  Earl  Ducie,  in  the  absence  of  our  President,  took  the 
head  of  the  table,  confronted  by  W.  V.  Guise,  Esq.  The  Queen 
having  been  duly  honoured,  the  Rev.  W.  S.  Symonds  read  a  paper 
in  part  explanatory  of  the  Geological  sections  examined  during 
the  day,  and  called  attention  to  the  discovery  in  strata  of  the 
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Alps,  of  presumed  Triassio  age,  of  Orthooeratites  and  Belemnites 
together,  forms  hitherto  supposed  to  have  been  widely  separated 
in  time  and  distinctive  of  systems,  of  which  each  was  considered 
to  be  one  of  the  most  remarkable  organisms. 

(See  President  of  the  Geological  Society's  anniversary  Address, 
in  the  Oeological  Quarterly  Journal^  M&j,  1856,  page  Ixvi-lxviii.) 

"  These  are  *  hard  lines'  for  those  who  wiU  persist  in  drawing 
them,  particularly  when  taken  in  connection  with  a  proposition  of 
Mr.  Alfred  WiJlace  (referred  to  in  the  same  Address,  page  cxiii.) 
*  That  every  species  has  come  into  existence  coincident  both  in 
space  and  time,  with  a  pre-existing  closely  allied  species.'  Al- 
though Mr.  Hamilton,  the  President,  remarks  that  he  thinks  '  It 
may  be  doubted  whether  this  assumed  law  can  be  maintained  as  a 
universal  generalization,'  this  is  a  question  which  has  not  been 
and  must  be  fairly  worked  out,  and  must  therefore  long  remain  an 
open  one  amongst  Geologists  and  PalsBontologists  who  are  worthy 
Members  of  such  Associations  as  ours,  who  humbly,  reverently, 
and  conscientiously,  venture  to  approach  the  veil  of  the  Shrine  of 
the  Great  Designer,  as  nearly  as  the  traces  of  His  presence  in  His 
works,  as  reveled  to  their  limited  capacities  may  lead  them,  how- 
ever distasteful  the  attempt  may  be  to  those,  with  whose  little 
theories  (the  inflating  power  of  their  '  bubble  reputations')  it  may 
interfere. 

'''Let  us  pray'  that  we  may  be  enabled  to  attach  less  import- 
ance, in  all  our  undertakings  as  a  body,  to  the  gratification  of 
petty  conceits  and  personid  vanities,  the  exhibition  of  mere  low 
cunning  and  grumbling  astuteness,  than  to  the  philosophical  con- 
templation, the  truthful  appreciation,  and  thankful  admiration  of 
the  works  of  the  Creator. 

"  I  fear  I  have  somewhat  Germanized  some  of  my  sentences, 
but  really  have  not  time  to  revise  them,  which  pray  excuse. 

"  At  the  dinner  table  our  members  were  augmented  by  the  pre- 
sence of  Mr.  Lysons  and  party,  who  had  met  us  at  Drybrook. 

"  After  the  usual  amount  of  pleasant  discussion  and  interchange 
of  ideas,  a  delightful  day  closea,  and  each  one  '  went  to  his  place.' 

"  I  ought,  perhaps,  to  have  inserted  elsewhere  in  my  report,  but 
mention  here,  that  an  exceedingly  good  specimen  of  an  Astacus, 
found  by  Miss  Slatter,  in  the  Great  Oolite,  of  Stratton,  near 
Cirencester,  was  exhibited  by  myself. " 

July  15th,  1856. — Journey  to  Avebury. — ^A  small  party,  includ- 
ing the  Bev.  Canon  Powell  and  Mr.  Thomas  Warner,  met  to 
breakfast  at  the  Swindon  Station  Hotel,  whence  proceeding  to  the 
hospitable  residence  of  the  Bev.  H.  Light,  after  inspecting  the 
many  objects  of  interest  he  so  kindly  introduced  to  our  notice, 
we  wended  our  way  to  the  far-famed  Avebury  Circles.  Here  Mr. 
Light  having  first  made  a  ground  plan  of  the  Circles,  marking 
both  the  existing  stones  and  places  of  the  absent  ones,  we  were 
by  this — assisted  by  the  Eev.  Gentleman's  tact  and  local  know-* 
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ledge — enabled  most  clearly  to  make  out  the  form  of  this  ancient 
monument. 

Silbury  Hill,  said  to  be  one  of  the  largest  artificial  mounds  in 
the  world,  was  then  ascended  by  most  of  the  party,  and  on  return- 
ing  to  the  village,  the  church — in  which  the  rood-screen  is 
the  most  interesting  work — was  carefully  inspected,  by  which 
time  it  was  found  tluit  the  dinner  hour  had  arrived. 

After  partaking  of  a  well-served  repast,  Mr.  Lieht  offered  some 
conjectures  as  to  the  manner  in  which  the  Av^ury  stones  had 
been  placed  in  position,  which  brought  on  a  most  animated  con- 
versation. 

The  Secretary  then  explained  their  Gbology,  and  showed  how 
portions — boulders — of  the  same  rock  had  overspread  the  country 
nearly  as  far  as  Cirencester ;  in  his  short  exposition  he  also  took 
occasion  to  point  out  the  physical  features  of  the  Upper  Oolites 
and  the  succeeding  Chalk  Terraces,  at  the  same  time  explaining  the 
different  agricultural  practices  to  which  these  had  given  rise ;  and 
thus  concluded  a  most  pleasant  and  interesting  day,  which  was 
rendered  all  too  short  in  order  to  be  in  time  for  the  inexorable 
train. 

It  may  be  interesting  to  know  that  the  Avebury  mounds 
afforded,  among  others  the  following  plants : — 

Hippocrepis  camo^a^  Horse-shoe  Vetch. 

uispenUa  cynanchicoy  Quinsey  Wort. 

These  plants  are  interesting  as  electing  to  grow  on  lime  rocks, 
making  however  no  distinction  between  Oolite,  Chalk,  or  Moun- 
tain Limestone. 

Orohanche  majors  Tall  Broomrape,  an  interesting  plant,  here 
mostly  parasitic  on  Thistles. 

Onicm  acaulisy  Stemless  Thistle,  with — anomalous  as  it  ap- 
pears— stems  several  inches  high,  and  presenting  complete  bunches 
of  flowers.  This  is  one  of  the  forms  which  has  given  rise  to  the 
many  synonyms  by  which  the  true  species  is  surrounded. 

Whilst  on  the  subject  of  plants,  I  may  mention  the  discovery 
of  Anacharia  Canadensis,  in  Cirencester  Canal.  I  saw  the  first 
specimen  of  this  plant  in  the  fresh-water  Vivarium  of  the  Eev.  J.  C. 
Thring,  and  on  recognising  it  I  was  informed  by  him  that  he  got 
it  from  our  canal ;  here  I  went  in  search  of  it,  and  succeeded  in 
finding  a  large  patch  about  200  yards  from  the  Cirencester  head 
of  the  canal. 

August  15th,  Meeting  at  Cheltenham. — A  party  of  16  gentlemen 
met  at  the  Old  Imperial  Hotel,  from  thence  adjourning  to  the 
temporary  GFeologiciu  Museum,  at  the  Philosophical  Institution, 
when  having  examined  the  beautiful  series  of  fossils — mostly  of 
the  district— therein  contained,  they  wended  their  way  to  the 
great  scarp  at  Leckhampton  HiU. 

Here  they  were  enabled  to  make  out  the  following  section  of 
the  basement  beds  of  the  Inferior  Oolite : — 
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Feet. 

1.  Boestone  (Buckman),  Shellj  Oolite  of  Brodie 

2.  True  Pisohte,  Pea-grit about  10    0 

8.  Coarse-grained    Oolite,   containing  much    Silicious 

matter        13    0 

4.  Foxjcoloured  Ferruginous  Oolite,  very  Silicious  to 

bottom  of  quarry , 20    0 

48    0 


This,  which  I  had  then  no  means  of  accurately  measuring,  I 
find  to  approximate  so  nearly  with  Mr.  Strickland's  detailed  sec- 
tion, as  nven  in  the  6th  voL  of  the  Journal  of  the  Qeolo^al 
Society y  that  I  am  induced  to  think  the  section  as  now  exposed 
reaches  very  nearly  to  the  Lias ;  at  all  events  when  I  saw  the 
Lias  and  Oolite  in  contact  at  this  very  spot  there  was  a  sudden 
and  abrupt  transition  from  the  Oolite  to  the  Lias,  there  being  at 
this  place  none  of  the  Inferior  Oolite  Sands  of  the  Ordnance 
Surveyors. 

In  reference  to  the  basement  bed  of  the  Oolite,  I  quote  from 
Mr.  Strickland's  paper  the  following  remarks  :  — 

**  (7)  Ferruginous  beds,  consisting  of  coarse  Oolite  in  the  upper 
part,  and  of  a  very  peculiar  large-grained  Oolite  or  Pisolite 
CPea-grit')  in  the  lower.  A  few  miles  to  the  south  the  Pisolite 
disappears,  and  is  replaced  near  Painswick  and  at  Haresfield 
Hill  by  strata  containing  ferruginous  oolitic  grains  in  a  brown 
paste.  This  is  the  precise  equivalent  of  the  well  known  Oolite  of 
J^undry,  near  Bristol,  which  may  be  recognized  as  far  off  as 
Bridport,  on  the  Dorset  coast.  At  Leckhampton  the  Pisolite 
rests  upon  a  few  feet  of  ferruginous  Oolite  and  Sand ;  the  total 
thickness  of  this  portion  of  the  series  is  42  feet." 

The  observations  here  made,  coupled  with  a  somewhat  length- 
ened examination  of  these  lower  Oolite  beds,  both  north  and  south 
of  Leckhampton,  induced  me  to  venture  to  sugfi;e8t  to  the  meeting 
of  the  G-eological  section  of  the  British  Association,  and  again  to 
our  Cotteswold  brethren  at  Leckhampton  Hill,  an  opinion  that 
the  Silicious  oolite,  by  which  the  Pisolite  at  Stow,  Winchcomb, 
Leckhampton,  and  Cfrickley  is  underlaid,  was  the  representative 
in  time  of  the  Oolite  Suids  of  the  Stroud  and  Painswick  districts, 
an  opinion  which  I  am  still  inclined  to  favour;  however,  the 
details  of  this  matter  would  be  much  too  long  for  an  address  like 
the  present,  but  I  still  hope  to  be  able  to  find  time  to  arrange  the 
material  I  have  ^t  togetner  on  this  subject  brfore  the  close  of 
the  present  session. 

To  recur  to  the  doings  at  this  meeting.  At  Leckhampton  the 
party  was  joined  by  two  ladies  who  kept  up  well  with  the  fiel4 
14'aturalists  along  the  top  of  Leckhampton  Hill  to  Hartley  Bottom 
and  the  Seven  Springs. 

Betuming  by  way  of  Oharlton  Common  and  the  Sandy  Lane, 
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the  agricultural  gentlemen  expressed  themselves  highly  delighted 
at  the  improvement  made  in  the  Southfield  farm  by  Sir  WUliam 
Bussell,  Bart. 

It  should  be  mentioned  that  on  the  top  of  the  bill  was  found 
for  the  first  time  the  Caucalis  daucoides  (Bur  Parsley),  probably 
introduced  with  foreign  seeds  in  the  cultivation  now  so  rapidly 
spreading  in  this  direction. 

At  Hartley  Bottom  the  TheHum  Unophyllum  (Bastard  Flax), 
was  met  with  in  its  old  habitat,  but  it  appears^to  be  getting  more 
scarce  year  by  year. 

The  dinner  was  served  at  the  Lamb,  in  good  style,  and  our 
always  loyal  Club  having  done  honor  to  the  health  of  the  Queen, 
next  followed  that  of  the  strangers,  which  was  responded  to  by 
Mr.  Babington,  the  eminent  botanical  author. 

The  Hev.  P.  B.  Brodie  read  a  paper  on  the  comparison  of  the 
Upper  Lias  Fish  bed  of  Warwickshire,  with  that  of  our  ovra 
county,  which  will  be  published  in  the  next  fasiculus  of  our  pro- 
ceedings. 

A  paper  followed  by  the  Secretary,  on  an  abnormal  growth  in  a 
Cedar  tree  from  Oakley  Park,  which  gave  rise  to  an  interesting 
discussion,  in  which  the  President  took  occasion  to  notice  other 
curiosities  in  the  growth  of  trees  that  had  come  under  his  notice. 

Dr.  White  introduced  to  the  attention  of  the  meeting  a  curious 
ball  which  had  been  discovered  some  years  sinc^  at  Slymbridge, 
and  figured  and  described  in  the  Journal  of  the  ArcMBologieal 
Institute ;  this  it  is  proposed  to  further  describe  in  the  proceed- 
ings of  our  Society,  to  which  end  Dr.  White  promised  to  obtain 
the  engraving  if  possible.  An  interesting  discussion  took  place 
on  the  probable  use  and  meaning  of  this  curious  relic,  in  which 
the  President,  Mr.  Babington,  Mr.  Bumsey,  and  the  Secretary 
took  part,  and  with  this  terminated  a  most  agreeable  meeting. 

Sept.  9th. — The  last  meeting  of  the  past  session  took  place  at 
Stroud,  when  a  large  party  of  the  members  and  friends  accepted 
the  kind  invitation  to  breakfast  of  our  much  respected  and  hospit- 
able associate,  J.  G.  Ball,  Esq.,  and  if  a  kind  welcome,  good  cheer, 
and  hearty  greeting  of  field  companions,  be  capable  of  doing  good, 
each  must  have  felt  himself  better  for  that  morning  spent  with 
Mr.  Ball  and  his  amiable  family ;  the  "  sweet  sorrow,'*  however,  of 
''  good  bye"  became  imperative,  as  an  omnibus  was  announced  to 
be  in  readiness  to  convey  us  to  Frocester  Hill — up  hammers, 
bags,  and  vasculums,  and  the  party  is  off.  Arrived  at  this  famous 
section,  the  Geologists  gathered  new  stores  to  back  their  discus- 
sions, and  though  one  might  imagine  that  they  are  going  to 
fight,  from  the  strange  words  they  make  use  of  in  their  arguments, 
yet  we  need  never  be  afraid,  as  after  all  they  do  not  t&ow  the 
fossil  itself  into  your  teeth,  but  only  its  name. 

The  section  at  this  place,  which  is  an  exceedingly  interesting 
one,  I  hope  to  publish  at  some  future  time,  but  do  not  give  it  here 
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as  I  have  not  yet  made  an  admeaBurement  with  inBtruments, 
which  I  expect  soon  to  do. 

Advancing  into  the  wood  at  the  top  of  the  hill,  our  President 
observed  on  the  scrubby  oak  trees  some  galls,  which  proved  to  be 
those  of  the  Oifnipa  quercus  petiolata,  which  could  not  have  been 
introduced  into  our  county  more  than  two  yean.  A  few  weeks 
after  I  found  the  same  thine  very  sparingly  in  Oakley  Park,  and 
perhaps  at  present  the  park  is  the  furthest  easterly  limit  to  which 
it  has  attained. 

In  the  arable  on  the  same  hill  was  found  several  specimens  of  the 
Avenafaiua  (Wild  Oat),  which  were  taken  to  the  notel  for  com- 
parison after  dinner  with  specimens  introduced  by  the  Secretary 
from  the  College  Botanical  Gkirden,  when  he  announced  the  fact 
of  having  produced  two  types  of  cultivated  oats,  viz.  the  Potatoe 
and  Tartarian  forms  from  the  A./atua^  the  result  having  been 
attained  in  five  years,  a  circumstance  of  great  agricultural  interest, 
inasmuch  as  farmers  had  long  maintained  that  in  some  land 
cultivated^  degenerated  in  the  wild,  oat,  which  is  one  of  our  most 
troublesome  weeds.  Upon  this  matter  experiments  are  still  going 
on,  and  no  doubt  further  facts  of  interest  will  be  elicited  in 
another  season. 

The  dinner  at  the  George  was  a  nice  affair,  no  paper  however 
followed,  as  the  time  was  fully  occupied  in  discussing  the  Frocester 
Hill  section,  and  Indeed  the  proceedings  terminated  all  too  soon, 
train  time  obliging  us  to  close  the  meeting  somewhat  abrubtly. 

And  here,  too,  ends  the  resume  of  our  proceedings  for  the  past 
session,  from  which,  I  think  you  will  agree  with  me,  we  may 
safely  conclude  that  in  no  former  year  have  we  had  to  record 
better  meetings,  they  have  been  uniformly  characterised  by  a 
good  attendance,  in  which  kindly  feeling  and  earnest  work  have 
ever  prevailed. 

I  cannot  conclude  this  Address  without  referring  to  the  im- 
portant scientific  gathering  which  took  place  in  our  county  during 
the  past  year — ^I  refer  to  the  meeting  of  the  British  Association 
at  Cneltenham— and  while  it  must  be  gratifying  to  our  Club  to 
know  how  successful  that  meeting  was,  being  indeed  one  of  the 
best  of  this  important  scientific  body,  it  will  be  doubly  so  to  find 
the  marked  respect  shown  by  that  august  assembly  to  our  little 
band  of  naturalists ;  for  while  many  of  our  members  held  important 
posts  in  the  different  committees,  for  which  they  were  so  well 
thanked  both  by  the  Association  and  the  Town  of  Cheltenham. 
The  Museum  of  Geology,  got  together  by  Dr.  Wright,  Mr. 
Pierson,  and  the  Eev.  B.  Hepworth  and  others,  will  lon^  be  refer- 
red to  as  the  best  of  its  kind  to  which  the  British  Association  was 
yet  ever  welcomed. 

It  was  my  intention  to  have  given  an  analysis  of  the  different 
Natural  History  papers  read  at  the  Association,  but  I  find  that 
this  Address  is  even  now  sadly  longer  than  usual,  and  I  shall 
therefore  only  just  mention  a  few  with  which  we  are  more 
immediately  concerned. 
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Experiments  in  the  Botanic  Ghurden  of  the  Bojal  Agricultural 
College. 

Paper  by  Dr.  Lankeeter  on  the  Water  at  Cirencester. 

Geological  papers,  by  Messrs.  Wright,  Bamsey,  and  Hull  (of 
the  Ordnance  ^urrej),  Brodie,  Etheredge,  Moor,  and  myself ;  these 
will  be  found  reported  in  the  Transactions  of  the  British  Associa- 
tion ;  and  as  regards  the  experiments  in  the  College  Garden,  they 
are  being  continued  in  an  augmented  and  careful  manner,  and  in 
obedience  to  the  recommendation  of  the  Committee  of  Section  C, 
will  be  duly  reported  upon  at  the  request  of  the  General  Com- 
mittee of  the  Association  at  the  forthcoming  Dublin  Meeting. 


Brief  Notti  on  Cirencester  High  Cross. 

Bead  at  a  Meeting  of  the  Cotteswold  Club,  Sept.  ISth,  1856. 

By  Charles  Poolby. 

As  recently  as  the  year  of  our  Lord  1800,  there  existed,  in  the 
to?m  of  Cirencester,  the  vestiges  of  no  less  than  six  ancient 
crosses. 

These  structures,  I  have  ascertained,  were  distributed  over  the 
town,  and  occupied  the  following  positions : — 

One  stood  in  the  open  part  of  Dyer-street,  where  the  pig-market 
is  now  held;  another  was  placed  in  the  Chdrchyard ;  a  third, 
occupied  the  point  where  Sneep-street  crosses  Castle-street;  a 
fourth  was  built  near  the  southern  extremity  of  the  borough,  hard 
by  a  stream  of  water  running  at  the  end  of  Dyer-street ;  a  fif^h 
marked  the  spot  where  Cricklade-street  crosses  Leuse-lane ;  and 
a  sixth,  called  the  High  Cross,  and  which  is  the  subject  of  this 
paper,  was  erected  opposite  the  Bam  Inn,  in  the  Market*place. 

The  march  of  improvement,  which  has  destroyed  many  of  the 
picturesque  gables  of  the  old  town,  has  also  swept  away  these 
ancient  relics,  one  after  another,  and  with  the  exception  of  the 
last,  not  a  fragment  of  either  remains  to  reward  the  search  of  the 
archsBologist.  For  the  High  Cross,  however,  though  removed 
from  its  former  site  in  the  Market-place,  a  better  fate  has  been 
reserved,  a  pretty  situation  having  oeen  found  for  it  near  the 
Wood-House  in  Oakley  Park,  the  seat  of  the  !^rl  Bathurst, 
where  it  forms  a  worthy  object  of  attraction  to  visitors. 

In  Budder's  History  of  Uireneester  is  the  following  description 
of  this  cross : — "  The  High  Cross  stood  upon  a  base  of  about  ten 
feet  sauare,  with  four  steps  on  each  side  gradually  diminishing 
£rom  the  lower  to  the  uppermost.  From  the  middle  of  the  base 
rose  an  octangular  column  or  pillar,  supporting  a  capital  which 
was  much  de&ced  and  broken,  out  it  appeared  to  have  been  orna- 
mented with  carvings,  of  which  the  suDject  could  not  be  distin- 
guished. It  is  supposed,  however,  to  have  been  a  very  curious 
piece  of  workmanship,  as  more  than  ordinary  care  had  been  taken 
to  preserve  what  remained  of  it.    It  was  encompassed  with  an 
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iron  collar,  from  the  side  of  which  four  bars  proceeded  to  the 
upper  steps,  and  thus  it  was  supported  on  the  column  or  pillar 
of  the  cross.  Over  this  capital  the  cross  was  fixed.  The  whole 
being  in  a  very  mutilated  state,  and  occupying  a  large  space  oppo- 
site the  Bam  Inn,  it  was  taken  down  about  the  jear  1785." 

Brief  as  this  account  is,  it  obviously  refers  to  the  cross  now 
standing  in  Oakley  Park,  and  although  since  that  period  it  has 
become  still  more  mutilated,  it  fortunately  retains,  in  its  principal 
features,  sufficent  evidence  to  prove  its  identity.  Assuming  it  to 
be  a  work  of  the  fourteenth  century,  this  cross  affords  a  good 
illustration  of  the  style  of  decorative  art  expended  upon  these 
ecclesiastical  monuments.  It  is  however  by  no  means  perfect. 
The  only  part  of  the  original  structure  which  has  survived  the 
ravages  of  time,  being  the  more  solid  portions,  such  as  the  pedes- 
tal, shaft,  and  fragments  of  the  capital. 

Differing  from  the  ordinary  road-side,  or  churchyard  crosses, 
which  are  so  numerous  in  this  county,  it  will  be  seen  that  this 
cross  possesses  an  architectural  beauty  not  at  all  common  in  such 
edifices. 

The  pedestal  is  hewn  out  of  a  single  _ 
block  of  stone,  three  feet  square  by  two  j" 
feet  six  inches  in  height,  and  presents  on  <^ 
each  of  its  sides,  a  facade,  ornamented  with 
four  deeply  chiselled  gothic  arcades,  sur- 
mounted by  pannelled  quatrefoils,  which 
are  overhung  to  the  extent  of  some  inches 
by  a  deep  moulded  coping.  It  rests  on  a 
plinth  which  is  placed  on  a  heavy  basement 
step,  too  heavy  to  be  in  character  with  the 
rest  of  the  building.  From  the  centre  of 
the  pedestal  springs  a  remarkably  fine  octagonal  shaft,  a  solid 
stone  six  feet  four  inches  in  height  and  one  foot  in  diameter^ 
having  rounded  flutings  at  the  angles,  and  the  remains  of  four 
broaches  at  the  socket.  It  is  conjectured,  bv  the  presence  of 
these  broaches,  that  originally  the  shaft  was  set  in  a  smaller  block, 
thus  bringing  the  termination  to  a  square;  which  supposition 
would  render  the  design  more  harmonious,  by  taking  off  the  ap- 
parent abruptness  of  so  small  a  column  rising  from  so  large  a 
pedestal. 

With  reference  to  the  capital,  what  remains  of  it  is  too  much 
broken  and  obscured  by  the  growth  of 
patches  of  moss,  to  allow  the  observer  to 
do  more  than  distinguish  the  mere  rudi- 
ments of  the  carvinfi^s  alluded  to  by  Budder. 
But  I  may  remark,  by  way  of  example,  that 
on  the  under  side  of,  and  as  it  were  sup- 
porting the  abacus,  there  are  distinct  indi- 
cations of  well-executed  carvings  of  angels' 
heads  and  wings,  o£  which  the  wood-cut  gives  a  good  idea ;  also  in 
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the  spaces  between  the  corbels,  which  project  at  the  four  angles 
of  the  capital,  the  remains  of  escutcheons 
may  be  seen,  but  no  trace  is  left  of  the 
emblazonments  with  which  they  were 
doubtless  originally  enriched.  Judging 
from   analogy,    and  after  comparing  the  x^    i^- 

Cirencester  High  Cross  with  similar  struc-  ykStrm^j^^ 

tures,  I  have  come  to  the  conclusion  that 

the  corbels  once  supported  slender  buttresses,  which,  being  arched 
at  the  top,  formed  light  canopied  niches,  in  which  figures  were 
placed.  The  ponderous  stone  in  the  shape  of  a  cross,  now  sur- 
mounting the  capital,  is  no  part  of  the  original  design,  having 
been  put  up  some  few  years  ago. 

We  may  infer  that  in  its  inte^ty  this  cross  could  not  have 
stood  much  less  than  twenty  feet  in  elevation,  from  the  ground  to 
the  summit ;  and  some  idea  may  be  formed  of  its  handsome  cha- 
racter, from  the  general  effect  of  the  chaste  proportions  of  its 
remains,  which  are  beautiful  even  in  their  decay.  I  have  been 
unable  to  discover  any  record  from  which  to  determine  that  this 
cross  was  set  up  to  commemorate  a  particular  event. 

There  is  a  deed  extant,  dated  a.d.  1413,  in  which  it  is  called 
Nova  Crux,  which  would  approximately  fix  the  date  of  its  erec- 
tion at  a  period  corresponding  with  its  architectural  character, 
which,  as  before  stated,  is  that  of  the  fourteenth  century.  Pre- 
suming it  to  have  been  built  just  prior  to  the  introduction  of  the 
perpendicular  style  in  architecture,  or  towards  the  end  of  the 
reign  of  Eichard  II.,  we  are  carried  back  to  the  period  of  the  abbacy 
of  r^icholas  d*Ameney,  or  about  twenty-six  years  before  Abbot 
Best  procured  the  mitre  for  the  Abbey  of  Cirencester,  and  a  seat 
among  the  barons  for  himself  and  his  successors. 


List  of  Birds  seen  in  Siddington,  Gloucestershire^  with  Remarks. 

By  Edward  Bowly. 

This  List  is  strictly  confined  to  the  Birds  seen  in  the  Parish  of 
Siddington  ;  many  other  varieties  have  been  observed  in  the  imme- 
diate neighbourhood.  Nearly  the  whole  of  the  common  Birds  of 
prey  Imve  been  shot  in  Lonn  Bjlthfest's  Woods,  where  also  the 
Crossbeak  and  the  Greater  Bed  Pole  have  frequently  been  seen. 
A  Hoopoe  was  shot  this  summer  in  the  adjoining  Parish  of  South 
Cerney.  Phalarope  has  been  shot  at  Bibury,  and  the  Bittern  at 
Latton  within  a  few  years.  Some  years  since  the  Boyston  Crow 
was  always  to  be  seen  at  Aldsworth,  as  you  travelled  from  Ciren- 
cester to  Burford ;  they  are  now  extinct  in  that  neighbourhood. 
I  have  shot  the  Short-eared  Owl  when  Partridge  shooting. 

BiNO  Dove. — Common.    Always  build  in  tbe  avenue  of  lime  trees  dose  to  the 
house.    Often  very  numerous  in  winter. 


U^pl>-)  Often  .e». 
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TuBTLB  DovB. — Always  to  be  seen  in  summer.    Breed  in  our  hedges ;  nest  con- 
sists of  a  few  twigs,  barely  sufficient  to  confine  the  eggs. 
Raven. — Occasionally  seen  flying  over. 
Ckow. — Common.     Breed  in  the  trees  adjoining  the  house. 
Book  — Abundant.    Build  at  the  Bectory. 
Jackdaw. — Always  build  in  the  elm  tree  opposite  the  MilL 
Magpie. — Generally  breed  in  the  coppice  adjoining  Cemey  road. 
Jay. — Breed  in  the  coppice  beyond  tne  Windmill. 
Starling. — ^Very  numerous. 
Bunting. — Common. 
Bebd  Bunting. — Ditto. 
Yellow  Bunting. — ^Very  abundant. 
CiBB  Bunting. — Very  rare,  never  saw  but  one  specimen. 
Chappinch. — ^Very  numerous. 

Bullfinch. — Common.  Often  build  in  the  thickest  part  of  the  Scotch  wild  rose. 
Goldfinch. — Common. 

Greenfinch. — ^Very  numerous  in  winter;  a  few  breed  here. 
Crossbeak.— Sometimes  seen  in  winter. 

Brambling. — ^Not  uncommon  in  severe  winters ;  never  breed  here. 
Brown  Linnst. — Common.    Breed  in  the  groves,  and  we  have  immense  flocks 

in  winter. 
Siskin. — Only  once  seen. 
Mountain  Linnet. — I  have  shot  some  of  these  in  the  flocks  of  the  common 

Linnet  in  winter. 
House  Sparrow.— Very  numerous. 
Trbb  Sparrow.— Not  uncommon  in  the  winter,  but  they  are  principally  male 

birds.     I  generally  shoot  some  cocks,  but  very  rarely  a  hen. 
Nxtthatch. — ^Not  often  seen.    I  frequently  see  one  running  up  the  trunk  of  a 

lime  tree  close  to  my  dining-room  window. 
Crebper. — I  may  apply  exactly  the  same  remarks  as  to  the  Nuthatch. 
Wryneck. — Constcmt  summer  visitant,  arriving  about  the  time  of  the  Cuckoo, 

thence  named  by  the  country  people  the  Cuckoo's  Mate. 
Green  Woodpecker. — Common. 
Cuckoo. — ^Numerous ;  the  trees  above  my  house  a  fevourite  spot  with  them ; 

during  the  breeding  season  they  sing  the  whole  night,  in  all  kinds  of 

key. 
Goat-sucker. — I  have  seen  them  two  or  three  summers,  but  do  not  regularly 

visit  us. 
Swift. — Common. 
Martin. — Ditto. 
Swallow. — ^Ditto. 
Sand  Martin. — Seldom  seen. 
Pied  Wagtail.— PlentiM. 
Yellow  Wagtail. — Ditto. 
Hedgb  Sparrow. — Abundant 
BoBiN. — Ditto. 

Bedstart.— Summer  fisitant,  not  so  abundant  as  formerly. 
Blackcap. — Same  remarks  apply. 
Stonechat. — Always  to  be  seen. 
Whinchat. — Sometimes  seen. 
Whbateab. — ^Although  a  constant  frequenter  of  the  Cotteswolds,  I  have  never 

seen  but  one  specimen  in  thisparish. 
Grasshopper  Lark. — Once  heard  in  Furzenlease  Coppice. 
Sedge  Wabblbr. — ^Not  uncommon. 
Nightingale. — Formerly  abundant  at  Furzenlease,  where  many  were  snared 

and  kept  the  winter  in  cages ;  we  now  have  scarcely  one  in  the  parish. 
WHITE-THR04T. — Very  numerous. 

IXITxLo'^Tk^.  )  ^«  •«-  ^^  ^- 
Chit  Chat. — Frequently  heard. 
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Wrew.— Abundant. 

Golden  Crestbd  Wbbk. — Freqnently  seen  in  the  larch  cloae  to  the  house. 

Spotted  Fltcatchbb. — Alwajs  breed  close  to  my  house. 

Sky  Lakk. — ^Very  numerous. 

Tit  Lark. — Common. 

Wood  Lark.— Sometimes  seen. 

LoNO-TAiL  Tit/ 


>  All  inhabitants  of  our  parish ;  the  Blue  "Ht  most  ntmierous. 


■1 

[J8H. ; 


Great  Trr, 

Blue  Tit. 

Cole  Tit. 

Marsh  Trr. 

Blackrird. 

SoNO  Thrush.     ]  All  inhabitants. 

MisTLB  Thrush 

l^^^'  }  ^^^erous  in  winter. 

Land  Rail. — Breed  here. 

White  Owl. — Bred  in  the  large  elm  near  the  Mill  for  upwards  of  twenty  years, 
but  hare  left  four  or  fivo  years,  I  beliere  from  the  Jackdaws  hATing 
also  taken  possession  of  the  tree ;  we  often  hear  the  young  Owls  trying 
to  hoot,  which  is  amusing. 

Brown  Owl. — Often  seen. 

Kestrel. — Breed  here,  and  is  almost  the  only  Hawk  we  hare  left. 

Sparrow  Hawk. — Rare. 

HoBBT. — Once  seen,  some  years  ago. 

Great  Butcher  Bird. — Sometimes  seen. 

Lesser  Butcher  Bird.— Generally  hare  two  or  three  pairs  in  the  neighbour- 
hood. * 

Heron. — Common.  I  have  often  seen  eight  or  ten  rise  in  the  coppice  near  the 
Windmill,  and  they  have  occasionally  bred  hero,  my  man  once  caught 
a  young  one  unable  to  fly  far. 

Little  Grebe  — Breed  here. 

Crested  Grebe. — One  caught  alive  on  the  ice  on  the  cnnal  in  the  winter  of  1854 
and  1855 ;  this  specimen  is  now  at  Overthrow's. 

Storm  Petrel. — One  seen  in  the  Canal  after  two  days  of  tremendous  wind. 

Green  Sandpiper. — Formerly  to  be  always  seen  in  one  spot  in  the  meadows, 
now  not  80  frequently. 

Kitty- WAEE. — Not  unfirequently  seen  flying  over.    I  once  shot  one  so  doing. 

ComcoN  Gull. — Occasionally  seen  flying  over.   One  shot  last  month,  Feb.  1857. 

Woodcock. — Always  at  Furzenlease  after  the  first  autumnal  rain,  and  continue 

the  winter. 
Lapwing. — Breed  here :  collect  in  immense  flocks  in  the  autumh  and  disappear 

in  very  severe  weather.  t 

Golden  Plover— Seldom  seen. 
Common  Curlew. — Three  once  seen. 
Kingfisher. — Common  on  the  banks  of  the  Chum. 
Water  Rail. — Breed  here ;  not  so  common  as  formerly. 
Bald  Coot. — Only  once  seen.    One  caught  alive  on  the  Canal,  April,  1857.* 
Moorhen. — Breeds  here,  and  is  abundant  in  some  of  our  meadows. 
Wild  Swan. — Often  seen  in  severe  winters ;  several  have  been  shot 

W^pSSJ^  Goose.  }  Often  seen  in  severe  wintew;  several  have  been  shot 
Teal. — Not  uncommon  in  winter. 
Wild  Duck. — Breed  in  our  meadows. 
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Address  read  to  the  Cotteswold  Naturalists^  Club  at  their 
Annual  Meeting,  April  27>  1858. 

By  T.  Barwick  Lloyd  Bakbb^  Esq.  of  Hardwicke  Court, 

President. 

Agaik,  mj  friends,  have  we  met  for  our  Annual  Meeting,  to 
review  the  pleasant  gatherings  which  many  of  us  at  least  have 
enjoyed  durm^  the  kust  summer,  and  to  plan  the  excursions  which 
we  hope  to  enjoy  in  the  present  year. 

Much  do  I,  for  my  own  part,  regret  that  I  have  been  able  to 
attend  so  few  of  those  of  the  past  season,  for  slight  as  may  be  my 
knowledge  of  the  sciences  so  ably  followed  by  many  members  of 
our  Club,  I  can  safely  say  that  few  days  in  the  year  afford  me  so 
wholesome  or  enjoyable  a  relaxation  from  the  work  which  more 
and  more  enffrosses  me,  as  the  gatherings  of  the  Cotteswold  Club. 
My  own  lack  of  knowledge,  howeyer,  I  must  supply  from  the 
accounts  given  by  others  of  the  meetings,  I  would  fain  have 
described  as  an  eyewitness. 

On  Jan.  27th,  a  party  of  Ladies  and  Ghentlemen  met  at  what 
we  may  term  our  most  nospitable  head-quarters,  the  Koyal  Agri- 
cultural College  of  Cirencester,  where,  as  always,  we  were  most 
kindly  receiv^,  took  a  walk  to  the  Corinium  Museum,  Water- 
moor  Church,  and  the  City  Walls,  and  returned  fir  business  to 
the  Collep;e. 

The  said  business  consisted  of  the  re-election  of  the  President 
and  Secretary,  till  such  time  as  fitter  men  could  be  persuaded  to 
take  the  offices ;  and  the  election  of  Edwiu*d  Holland,  M.  P.,  of 
Dumbleton,  and  David  Nash,  Esq.  the  eminent  scholar  of  Syro- 
Egyptian  literature. 

At  the  dinner  (happily  we  had  many  good  things  to  counter- 
balance it)  was  exhibited  a  jar  of  the  Jnaeharis  alsinastrum,  that 
most  to  be  dreaded  of  water  weeds,  which  threatens,  if  all  we  hear 
be  true  (fortunately  for  us,  little  more  than  half  we  hear  is  so)  to 
choke  every  stream,  navigable  or  not,  and  every  canal  in  the 
kingdom,  in  a  very  short  space  of  time.  This  fearfully  rapid  weed 
had  been  found  only  the  day  before  in  the  Canal,  near  Cirencester, 
and  now  at  the  end  of  fifteen  months  (which  brings  us  to  the  pre- 
sent time)  we  anxiously  ask  our  friends  frx>m  the  neighbourhood 
of  Cirencester,  Is  the  Canal  yet  passable  ?  Happily,  for  us,  many 
evOs  which  appear  dreadful  at  first  sight,  are  more  bearable  when 
we  come  to  closer  terms ;  and  I  trust  we  may  find  this  the  case 
with  the  Anacharis  alsinastrum. 

The  Bev.  P.  B.  Brodie  also  read  a  paper  which  we  trust  to  see 
recorded  in  our  transactions,  and  the  party  separated  with  much 
gratitude  to  Mr.  and  Mrs.  Haygarth. 
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On  Maj  26th,  a  meeting  did  take  place  at  Chipping  Caini>deny 
but,  alas,  it  could  hardlj  oie  called  a  meeting  of  our  Club,  inas- 
much as  our  only  members  who  met  there  were  our  worthy 
Secretary  and  the  Key.  P.  B.  Brodie,  who  came  less  as  a  member 
of  the  Cotteswold,  than  as  President  of  the  Warwickshire  Club, 
who  had  agreed  to  meet  there  on  that  day.  Never  mind.  While 
we  can  boast  to  have  sent  out  so  notable  a  scion  from  our  Club  to 
found  another  Club  elsewhere — though  we  may  regret  that  we 
meet  him  less  often  than  heretofore — we  count  him  anything  but 
lost. 

It  appears  that  the  party  visited  first  the  Church,  and  then  the 
mounds  left  from  the  working  of  Mickleton  tunnel,  where  a  large 
collection  of  fossils  were  found — ^indeed  most  of  those  described 
in  Mr.  Gktvey's  work — ^with  the  addition  of  a  fine  specimen  of  the 
Hippwpodiwm  ponderctum  (whose  existence  was  questioned  by 
Mr.  G-avey),  found  by  the  Secretary  of  our  Club,  and  presented 
by  him  to  the  Natural  History  Society  of  Warwick. 

On  June  28rd,  a  meeting  had  been  fixed  for  Winchcombe.  A 
small  party  met  at  the  lUun,  at  Cheltenham,  to  breakfast,  and 
proceeded  in  flys  to  the  Bising  Sun,  the  summit  of  the  hill  on  the 
Winchcombe  road.  Here  they  separated :  one  section  proceeding 
tinder  charge  of  the  Secretary,  exploring  the  earth,  found  speci- 
mens of  MytUm  jurensis,*  Ter,  FhiUtpiiif  and  T.  Buckmani, 
amongst  other  shells  of  the  inferior  oolite ;  while  another  section, 
under  the  charge  of  W.  Y.  Guise,  Esq.  searching  the  air,  appear 
for  some  time  U>  have  caught  no  species  except  certain  Biptera — 
a  race  of  diminutive  Tartars,  the  catching  of  whom  is  neither  pro- 
fitable nor  pleasant.  After  a  time,  however,  on  the  eastern  slope 
towards  Postlip,  Mr.  Ouise  had  the  satisfaction  of  taking  the 
somewhat  rare  and  local  Froerit  statices  (Green  forester),  with 
the  Fyrtnuta  purvuralis  and  punicealis,  and  found  dead  in  the 
road  (the  coroner  happily  not  having  sat  upon  him)  a  fine  speci- 
men of  the  Sphinx  hmutriy  or  Privet  Hawk  moth.  After  dinner, 
a  paper  was  read  by  Mr.  Guise,  "  On  some  rare  Bats  discovered 
in  the  county,*'  the  specimens  illustrative  of  which  were  kindly 
presented  by  him  to  tne  Boyal  Agricultural  College. 

In  July,  a  meeting,  honoured  by  the  presence  of  a  lara;e  number 
of  ladies,  Bgun  took  place  at  Cirencester,  and  again  formed  two 
sections.  The  one,  under  the  charge  of  the  Secretary,  explored 
Oakley  Wood,  where  they  found  specimens  of  JEptpacHs  ^andi- 
Jlora^  E.  latifolia,  Ckmvdliaria  fnajaits  in  fruit  (this  locality  for  the 
Sweet  Lily  of  the  Yallev  was  discovered  by  Miss  Haygarth),  and 
other  plants ;  while  others  of  the  Club,  under  the  direction  of 
Mr.  Pooley  and  Mr.  Jones,  went  first  to  a  combrash  quarry  at 
Siddington,  where  a  very  satisfactory  series  of  fossils  of  that  bed 

*  Dr.  Wright  maintains  that  he  knows  no  such  species  as  the  MytUusjwrefmt-, 
but  the  Ammonite  Juremia  does  not  exist  in  the  Inferior  oolite. 
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were  found.  Thence  to  South  Cerney,  the  Church  Steeple  of 
which  had  been  seriously  damaged  by  lightning,  the  repairs  of 
which,  we  trust,  may  spare  the  very  curious  Norman  camngs  (so 
resembling  those  of  Quennington  as  to  appear  to  have  been  the 
work  of  tne  same  artist) ;  and  returning  by  Siddington,  where 
the  attention  of  the  section  was  called  to  a  Norman  font,  a  memo- 
rial window  of  the  Langley  family,  and  to  the  very  recent,  but,  to 
us  who  knew  him,  not  less  interesting  object,  the  memorial  win- 
dow to  the  late  Eector,  the  Rev.  Henry  J.  Bolland. 

I  am  glad  to  avail  myself  of  Mr.  Jones's  Beport  of  this  section. 

"  Despite  the  combined  attractions  of  the  society  of  the  ladies, 
the  far-famed  beauties  of  Oakley  Park,  and  the  hotanieal*  eloquence 
of  a  Buckman,  certain  members  there  were  who  decided  upon 
visiting  other  localities.  Mr.  Pooley  kindly  took  these  individuals 
under  his  charge,  and  drove  them  to  a  Combrash  quarry,  at  Sid- 
dington,  in  which  a  very  satisfactory  series  of  the  iossils  common 
in  the  bed  were  obtained  by  all  — Acrosalenia  hemicidaroides  by 
Miss  Slatter,  and  a  fine  fish  palate  by  Mr.  Jones.  Two  pits  in 
which  the  Oxford  Clay  was  worked  for  brickmaking  were  then 
vbited,  but  both  were  found  to  be  exceedingly  umossiliferous, 
furnishing  only  young  specimens  of  Q-ryphsea  mlatata.  Ammonites 
Lamberti,  fragments  of  another  small  Ammonite  too  imperfect  for 
identification,  and  one  good  specimen  of  the  upper  valve  of  Ostrea 
deltoidea.  One  of  the  workmen  exhibited  two  good  specimens  of 
Ammonites  macrocephalus,  hitherto  supposed  by  English  geolo- 

fists  to  be  a  Combrash  form,  but  maintained  by  Dr.  Oppel,  in 
is  work  on  the  Juraformation,  now  in  course  of  publication^ 
to  be  distinctive  of  the  Kelloway  group,  and  not  to  occur  below 
the  grej  clay  which  rests  upon  the  Combrash,  and,  according  to 
his  view,  forms  the  basis  of  the  Callovian. 

In  the  p|onds  formed  by  the  excavation  of  the  brick-clay,  the 
common  Stickleback  Gbsterosteus  aculeatus  abounds,  although  no 
connection  with  any  stream  or  watercourse  could  be  discovered. 
It  was  suggested  that  some  ingenious  member  of  the  Club  might 
favour  it  with  a  paper  upon  this  subject,  not  a  whit  inferior  in 
interest  to  the  celebrated  treatise  on  the  origin  of  tittlebats  in 
the  Twickenham  ponds,  bv  the  renowned  Mr.  Hckwick.  Lymnffius 
auricularius  was  there  also  in  great  force,  appearing  upon  the 
Cotteswolds  to  take  the  place  of  L.  pereger  in  similar  situations 
in  the  vale. 

"  Proceeding  to  South  Cemey,  Mr.  Pooley  called  the  attention 
of  the  party  to  the  Church  Steeple,  which  had  been  recently  dam- 
aged by  lightning,  so  much  as,  in  the  opinion  of  the  incumbent,  to 
render  it  unsafe  for  the  performance  of  the  usual  services,  and  he 
is  now  in  consequence  seeking  funds  for  its  due  restoration.  It 
appears  that  the  electric  fluid  first  put  to  fiight  the  weathercock 
firom  his  proud  position;  so  alarmed  old  Time  in  the  personality  of 
the  dock  that  it  retreated  about  four  inches  downwards;  displaced 
*  Sabftitatod  for/M(«#ry. 
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moBt  of  the  boarding  of  the  clock-case,  dislocated  about  twenty 
feet  of  the  upper  portion  of  the  spire,  finally  passing  out  of  a 
Norman  window  in  the  basement  of  the  tower,  driving  out  the 
glass  and  decently  interring  itself  in  the  churchyard,  first  enliven- 
ing possibly  sdme  of  the  long  smouldering  ashes  with  *  unwonted 
fires.'  The  double  arches  which  support  the  tower  are  interesting 
examples  of  the  transitionary  style  from  the  Norman  to  Early 
English,  the  shafts  of  the  columns  being  lighter  than  usual  in 
proportion  to  the  mass  supported,  nearer  together  at  the  base 
than  at  the  mouldings  of  their  capitals,  as  at  Elkstone,  and  the 
arches  lanceolate  though  ornamented  with  patterns  of  the  most 
distinctive  Norman  character.  Over  the  doorway,  also  Norman, 
which  so  much  resembles  the  south  entrance  of  Quennington 
church  as  to  suggest  the  probability  of  both  being  the  work 
of  the  same  mason,  is  an  artistic  version  of  the  same  legend 
which  forms  the  subject  sculptured  in  the  tympanum  of  the  north 
entrance  arch  at  the  last  named  place,  exemplifying  the  power  of 
the  patron  saint  of  the  church  to  deliver  soufs  m>m  the  evil  one, 
combined  with  the  representation  of  the  Trinity,  &c.  occupying  a 
similar  position  in  tne  south  doorway.  The  symbolical  forms 
adopted  in  both  cases  so  entirely  correspond  as  to  warrant  the 
conclusion  above  indicated. 

"  Betuming  through  Siddington  the  section  was  met  by  Mr.  D. 
Bowly,  who  *  prevailea  on  it  to  stop,'  not  a  la  Turpin,  but  by  the 
very  acceptable  offer  of  some  lunch.  The  curious  Norman  font 
here  is  a  prize  for  those  who  study  such  special  features  of  eode- 
siology,  but  the  attention  of  all  appeared  to  be  for  a  while  concen- 
trated upon  the  newest  in  the  ancient  church — the  window  in 
stained  glass  to  the  memory  of  its  late  rector,  and  our  late  associ- 
ate, the  Bev.  Henry  John  Bolland.  The  subjects  treated  are 
illustratiye  of  the  life  of  St.  Peter,  to  whom  the  church  is  dedi- 
cated. 

'*  The  memorial  windows  of  the  Langley  family,  which  was  long 
settled  here,  and  of  which  Qeoffrey  was  seneschall  to  Edward  the 
First,  have  been  removed  to  Cirencester.  The  brasses  which  were 
once  inserted  above  the  canopied  altar  tombs  in  their  chantry 
have  met  with  even  a  worse  fate  than  the  glass,  having  long  since, 
doubtless  by  the  cupidi^  of  some  ignorant  curator,  been  consigned 
to  the  common  limbo  of  old  metals,  though  their  outlines  are  still 
sufficiently  well  preserved  to  convey  to  the  instructed  eye  their 
form  and  character. 

'^  Portions  of  inscriptions  still  remain  in  the  heads  of  the  win- 
dows, though  in  so  mutilated  a  state  as  to  be  unintelligible; 
monograms,  also,  of  the  family  are  upon  the  walls  and  the  span- 
drils  of  one  of  the  arches  dividing  the  chantry  from  the  nave,  but 
our  only  information  respecting  its  rank  and  status  is  to  be  derived 
from  the  almost  obsolete  art  of  the  herald,  whose  hieroglyphical 
contributions  to  the  history  of  an  ancient  race  are  still  perfect, 
except  that  whitewash  has  eclipsed  all  the  once  varied  tints  of 
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blazonry*  The  prinoipal  qtiartermgs  are  thoee  of  Acton  of  Iron 
Aoton,  and  Tame  of  Tainord.  Members  of  this  family  were 
sheriffs  of  Gloucestershire  in  1294, 1303,  and  1477,  and  Hontly 
of  Boxwell  is  its  present  representative  in  this  county.  It  may 
be  remarked  here  that  the  arms  given  by  Fuller,  in  his  list  of 
sheriffs  belong^  to  a  very  distinct  family,  long  settled  in  his  time 
at  Bristol,  ana,  as  appears  from  the  Visitation  of  1621,  in  the 
Huntley  pedigree  should  be  corrected  as  follows :  Arg.  afeaa  table 
in  chief  three  pellets. 

"  Here  the  section  subdivided,  the  majoril^  going  on  to  the 
quarries  at  Furzen  Leaze,  in  search  of "  tracks'*  on  the  Forest 
marble  slabs,  which  were  found  in  abundance :  the  minority  to 
Preston  church,  to  sketch  the  campanile  for  three  bells,  of  elegant 
proportions  and  arrangement,  so  unusual  as  to  be  almost  unique. 

"All  arrived  at  the  College  in  time  for  dinner,  feom  which 
period  their  proceedings  were  precisely  identified  with  those  of 
the  general  meeting." 

In  the  evening,  papers  were  read  by  Mr.  Brodie,  "  On  the  Lias 
of  Barrow-on-Sour,  and  the  Inferior  Oolite  and  Lias  of  Northamp- 
tonshire and  Gloucestershire."  Mr.  Lycett  also  read  a  paper, 
"  On  the  Inferior  Lias  and  Oolite  of  the  Cotteswold  Hills,  com- 
pared with  similar  deposits  on  the  coast  of  Yorkshire." 

On  August  25th  a  verv  small  party,  consisting  of  the  President, 
the  Bev.  S.  Lysons,  and  Mr.  J.  Jones,  with  Mr.  —  Lysons  as  a 
visitor,  met  at  Beckford  Inn  to  breakfast. 

As  Dumbleton  hill  has  become,  through  the  labours  of  Buck- 
man  and  Strickland,  classic  ground  to  the  Jurassic  geologist,  a 
great  increase  in  number  was  only  waited  for  by  the  next  train, 
but  to  no  purpose.  The  time,  however,  was  not  ill  spent  in  an 
inspection  of  the  Church  and  Beckford  Hall. 

The  former  presents  many  features  of  Norman  architecture  in 
a  good  state  of  preservation,  which  would  lead  us  to  place  the 
date  of  its  foundation  in  the  reign  of  Stephen,  the  ornamentation 
and  the  legendary  subjects  represented  in  the  tympanum  of  the 
doorway  arches  l>6ing  precisely  those  described  at  Quennington, 
but  more  coarselv  executed. 

Beckford  Hall  is  a  seat  of  a  branch  of  the  Worcestershire 
Wakemans,  long  settled  here,  of  which  the  last  Abbot  of  Tewkes- 
bury was  a  member.  It  is  interesting  from  the  fact  that  it  does 
not  appear  to  have  been  improved  or  added  to  since  the  period  of 
its  erection.  In  the  cellars  are  some  arches  which  probably 
formed  part  of  a  Prioij  founded  here  in  the  Saxon  times,  of  which 
the  revenues  were  estimated  in  the  taxation  of  Pope  Nicholas  at 
£32.  16e.i  and  in  the  garden  is  a  fine  avenue  of  box  trees.  The 
thanks  of  the  Club  are  due  to  Mr.  Woodward,  who  now  resides 
here,  for  his  kindness,  in  anticipation  of  its  visit,  in  providing 
vehicles  to  convey  its  members  to  Dumbleton. 

At  the  base  of  Dumbleton  hill,  apparently  turned  up  in  the 
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couTBO  of  draining  operations,  were  found  fragments  of  a  white 
band  of  lias  clay^ne,  fall  of  a  small  trochiform  looking  nniyalye, 
apparently  nnnamed. 

On  the  summit  of  the  hill  was  obtained  a  fine  series  of  charac- 
teristic Marlstone  and  Upper  Lias  fossils,  already  enumerated  by 
Buckman  and  Strickland. 

The  day  was  one  of  excessiye  heat,  and  neyer  was  proffered 
refreshment  more  willingly  accepted  than  that  at  the  residence  of 
Edward  Holland,  Esq. 

A  brief  yisit  was  paid  to  the  Church,  in  consequence  of  a  won- 
derful account  of  the  antiquity  of  the  bells,  upon  which  were  said 
to  be  inscriptions  in  characters  so  ancient  and  difficult  as  to  haye 
perplexed  all  the  literati  of  the  yicinity.  As  the  honour  of  the 
Club  was  somewhat  at  sti^e,  an  attempt  at  the  solution  of  the 
mystery  was  hazarded,  and  one  bell  which  was  pointed  out  as  a 
te«t  was  examined.  It  bore  the  well-known  name  of  Budhall,  of 
Gloucester,  with  the  date  of  1729,  and  the  following  inscription : — 
*'  I  to  the  church  Uie  liTing  call. 
And  to  the  gniTe  do  summon  alL" 

How  often  do  difficulties  of  much  more  serious  import  to  us 
yanish  upon  being  boldly  confronted ! 

Messrs.  Woodward,  of  Bredon,  with  Mr.  Woodward  of  Beckford 
Hall,  joined  the  Club  at  dinner  at  Beckford  Inn. 

On  September  16th,  the  Club  met,  after  yarious  alterations  of 
the  fixture,  at  the  Tetbury  Boad  Station,  whence  they  proceeded 
to  Sapperton  tunnel,  pausing  for  a  while  to  examine  and  speculate 
on  the  interesting  fault  at  Hailey  Wood.  At  this  point  I  parti- 
cularly regret  my  own  absence  from  the  party,  inasmuch  as  the 
origin  of  yarious  faults  (at  least  in  the  human  race)  has  of  late 
years  formed  the  staple  of  my  studies;  and  among  so  many 
learned  men  discussing  the  origin  of  one  "  yery  interesting  fault, ' 
who  knows  what  yaluf^le  lights  might  haye  been  thrown  on  my 
own  studies  ?  As  far,  howeyer,  as  the  Chronicles  of  Buckman 
inform  me,  no  suggestion  was  made  as  to  that  point  of  principal 
utility  in  searching  into  faults,  yiz.  the  best  mode  of  amendmg 
them ;  he  tells  me  that  eyen  the  faults  of  the  geologist  are  inte- 
resting. 

And  here,  my  friends,  while  we  end  our  account  of  the  summer 
gatherings  of  last  year,  I  haye  unintentionally  giyen  an  instance 
of  the  mode  in  which  a  mind  is  always  apt  to  return,  in  season  or 
out  of  season,  to  the  subject  which  usually  engrosses  it.  Shall  I 
CTjpsceavi,  and  promise  not  to  offend  in  a  like  manner  a|;ain ;  or 
shall  I  brazen  it  out,  and  maintain  that  I  was  ri^ht  and  my  re- 
marks not  alien  to  our  Club  P  I'll  take  the  latter  line.  I  regret 
to  say  that  but  few  days  ago,  a  member  of  our  Club  intimatea  to 
me  that  he  thought  that  an  antiquarian  subject,  (he  did  not  mean 
himself,  for  he  is  comparatiyely  a  young  member,)  was  foreign  to 
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the  pursuits  of  a  Club  of  UTaturaU^ti,  Glentlemen,  I  stood  aghast. 
I  did  not  think  that  there  had  been  one  of  our  members  so  igno- 
rant of  the  principles  of  a  UTahiralisfi  Club  as  not  to  recognize 
the  fact  that  even  all  art  is  only  founded  on  nature — that  nature 
must  be  the  base  of  operations  in  art — and  that,  therefore,  the 
studies  of  a  naturalist  comprehend  all  possible  studies. 

On  this  view,  forgive  me  if  I  touch  for  a  few  minutes  on  those 
studies  which  have  of  late  called  mj  attention  from  the  pursuits 
which  more  commonly  bear  the  name  of  nature,  but  whicn  I  find 
so  cognate  that  I  constantly  trace  how  the  thoughts  on  the  one 
subject  have  fitted  me  for  action  on  the  other. 

xon,  gentlemen,  know  the  work  on  which  I  have  been  engaged, 
and  which  I  have  closely  watched  for  some  years.  I  w^  not 
attempt  to  give  you  an  account  of  the  spread  of  Eeformatory 
Schools  throughout  England,  (still  less  of  their  immediately  ex- 
pected rise  in  Ireland,  Scotland,  and  Jamaica,)  but  I  will  simply 
state,  as  a  matter,  hard  indeed  to  be  believed  without  examination, 
but  of  which  the  hope  appears  more  strong  the  doeer  we  search 
into  it,  that — so  fast  and  so  surely  is  Juvenile  Crime  decreasing, 
in  all  places  where  the  Beformatory  System,  as  it  is  usually  callea, 
has  a  fair  trial,  I  have  great  hone  and  trust  that  by  Christmas, 
1859,  all,  even  the  laiqge  cities  or  England,  with  the  exception  only 
of  London,  will  be  cleared  of  all  regular  hdbUual  premeditating 
thieves  imder  sixteen  years  of  age ;  and  if  this  be  the  case,  I  have 
no  doubt  that  three  years  more  will  clear  London.  I  grant  that 
this  appears  so  wild  a  hope  as  to  be  classed  with  im^ssibilities. 
What  of  that  P  Is  it  more  impossible  than  the  electric  telegraph 
was  twenty  years  ago  P  or  than  railroads  were  thirty-five  years 
since  P 

No,  my  friends — when  we  have  completed  our  studies^  when  we 
have  worked  out  all  the  laws  of  nature,  and  can  put  definite 
bounds  to  them  all — ^then  may  we  be  justified  in  saying  that  a 
thing  is  impossible — ^but,  at  present,  so  far  is  this  from  being  the 
case,  that  the  greatest  glorv  and  charm  of  our  studies  of  nature 
consist  in  the  fact  that,  deeplv  as  we  may  search,  and  fast  as  we 
may  see,  any  increase  of  our  knowledge  only  enables  us  to  see 
more  clearly  the  existence  of  &rther  fidds  beyond  us,  and  thus 
proves  the  eternal  truth  of  our  studies,  by  shewing  that  they  are 
blended  with  the  Infinite. 
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Notes  on  BUley  Cro$s;  also  a  Commumeation  on  Friar  Bacon* 

By  Charles  Poolbt. 

As  no  record  has  been  preserred  of  the  ancient  crosses  that  are 
so  numerouslj  scattered  over  this  coun^,  it  seems  desirable  that 
this  department  of  the  Arohs&olo^  of  Gloucestershire  should  not 
be  left  entirely  unrepresented.  Haying  had  my  attention  called 
to  the  subject,  I  shall  be  happy  to  supply  this  deficiencr^  by  occa- 
sionally contributing  papers  to  the  Transactions  of  the  Club, 
which  shall  embody  as  much  information  respecting  them  as  I 
haye  been  able  to  accumulate ;  at  the  same  time  I  may  state  that, 
in  many  instances,  the  paucity  of  materials  at  my  disposal  will 
oblige  me  to  be  content  with  a  bare  enumeration  of  the  measure- 
ments of  these  monuments,  and  probable  dates  of  their  erection. 
This  is  the  more  to  be  regretted  because  an  interest  attaches  to 
these  crosses  that  enhances  their  yalue  in  the  eyes  of  antiquarians. 
Many  of  them  are  the  standing  witnesses  of  eyents  which  at  the 

Seriod  of  their  occurrence  exercised  a  powerful  influence  oyer  the 
estiny  of  this  countiy ;  while  othera,  as  in  the  case  of  the  Cross 
of  Amney  Holy-Rood,  illustrate  in  a  remarkable  manner  the 
ancient  custom  and  practice  of  ecclesiastical  tenure. 

The  subject  of  the  present  paper  is  Bisley  Cross,  or,  as  it  is 
sometimes  spelt,  Bislye,  Biselie,  and  Bisleigh,  which  stands  at  the 
west  end  of  Bicdey  cburchyard,  where  it  forms  rather  a  striking 
object,  and  may  be  mistaken  for  a  handsome  sepulchral  monument. 
Lysons  has  figured  it  as  a  cross  of  the  13th  century.  Why  it 
should  be  called  a  cross,  it  is  difficult  to  say,  as  an  inspection  must 
oonyince  any  one  that  the  term  is  misapplied.  The  building 
consists  of  a  circular  basement,  on  which  is  erected  an  upright 
hollow  hexagon,  formed  by  six  three-centred  arches,  supported  on 
round  columns  with  beaded  capitals  and  square  plinths.  On  this 
tier  rises  a  hexagonal  pyramid  built  on  a  corresponding  number 
of  smaller  open  arches,  with  yery  deep  scolloped  moulding.  A 
thick  fillet  runs  half  way  up  the  pyramid  at  each  angle  and 
terminates  by  beyelling.  The  small  Greek  cross  of  modem  date 
which  surmounts  the  summit,  I  suspect  has  no  business  there,  as 
it  certainly  is  not  in  keeping  with  the  rest  of  the  building :  its 
place  was  formerly  occupied  by  an  equally  incongruous  oDJect, 
namely,  the  baptismal  font  whicn  now  stands  in  the  church.  The 
total  eleyation  of  the  whole  building,  from  the  groimd  line  to 
the  apex,  is  about  twelye  feet  six  inches.  In  the  absence  of  any 
definite  information,  we  may  conjecture  that  this  is  a  specimen 
of  a  detached  bell-tower  or  turret  of  the  thirteenth  century, 
but  it  is  difficult  to  conceiye  on  what  jnrounds  it  claims  to  be 
called  a  cross.  Not  only  is  the  style  of  architecture  in  nowise 
imalogous  to   that  seen  in  the  remains  of  any  of  the  early 
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churchyard  crosses  of  this  county,  but  it  does  not  possess  even 
a  single  member  in  common  with  them  to  indicate  that  it  ever 
was  intended  as  such,  or  was  erected  for  the  purpose  to  which 
churchyard  crosses  were  dedicated.  There  is  a  tradition  amongst 
the  common  people,  who  have  nick-named  it  the  '*  bone-house," 
that  it  leads  by  a  subterranean  passage  to  the  interior  of  the 
church.  The  existence  of  some  sort  of  chamber,  communicating 
with  the  interior  of  the  building,  has  been  partially  confirmed 
by  the  assurance  of  an  old  man  whom  I  met  there,  that  some 
years  ago  he  "  went  down,"  and  at  the  bottom  found  a  large 
number  of  bones,  and  an  excavation  like  a  tomb  "  which  ran  some 
distance  under  eround."  Should  this  prove  to  be  the  case,  it 
would  illustrate  m  some  degree  the  ground  plan  of  this  mysterious 
building,  and  would  dispose  of  the  idea  that  the  structure  was 
ever  intended  for  a  cross.  Where  the  excavation  led  to,  and 
what  was  its  purport,  are  questions  for  future  explorers  to  decide. 
Mr.  Ball  says  that  a  tradition  exists  that  a  person  was  drowned 
in  a  well  in  the  churchyard,  that  the  well  was  ordered  to  be 
closed,  that  persons  were  forbidden  to  be  buried  in  the  church- 
yard, and  that  this  erection  was  built  over  the  spot. 


Friar  Bacon. 

As  an  appendage  to  this  note,  but  unconnected  with  the  snb- 
iect,  I  beg  leave  to  lay  before  the  meeting  a  copy  of  a  letter  I 
have  received  from  Mrs.  Clutterbuck,  of  St.  Mary's  Mill,  Chidford, 
in  reply  to  my  enquiries  respecting  the  tradition,  that  her  house 
was  formerly  tenanted  by  no  less  a  personage  than  the  &mou8 
Friar  Bacon. 

The  statement  is  to  be  found  in  Sir  Bdbert  AiJinns's  JSistoty  qf 
Olaueestershire,  wherein  it  is  related  that  "  Friar  Bacon  was  bom 
at  Todgmore  Bottom,  about  a  mile  from  Bisley,  and  that  he  was 
educated  at  St.  Mary's  Chapel,  now  St.  Bury  MiU,  on  Stroud 
river ;  where  a  room  at  this  day  is  called  Fnar  Bacon's  study." 
The  historian  then  goes  on  to  state  that  ^*  he  was  a  very  learned 
person,  and  wrote  eighty^  books,  and  for  his  skill  in  mathematics 
was  reputed  a  conjuror  in  those  ignorant  times,"  &c,  "He  died 
A.D.  1284." 

Now  all  authentic  English  historians  agree  that  Friar  Bacon 
was  born  at  Bchester,  in  Somersetshire,  al^ut  a.d.  1214,  and  that 
he  was  educated  at  Oxford,  where  he  took  the  vows  of  a  Francis- 
can in  a  convent  possessed  by  that  order  at  Oxford,  and  that  he 
was  buried  in  the  church  of  the  Franciscans  about  a.i).  1292. 
Nevertheless  it  is  remarkable,  that  the  traditional  evidence  which 
Mrs.  Clutterbuck  has  obligingly  furnished  me  with,  corresponds 
with  the  statement  of  Sir  Bobert  Atkins,  and  therefore  will  be 
read  with  interest. 
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Mrs.  Clutterbuck  sajs, ''  The  house  formerly  had  sunk  into  the 
name  of  Saintbury,  but  it  has  gone  by  the  original  name  of  St. 
Mary's  for  more  than  forty  years.  The  account  handed  down  to 
her  thirty  years  ago,  was,  that  Friar  Bacon's  room  was  the  one 
which  she  made  the  nurseir,  and  that  that  room  and  the  closet 
adjoining,  said  to  be  his  cell,  has  always  borne  the  name  of  Friar 
Bacon's  study.  She  also  perfectly  remembers  that  she  was  told, 
there  had  been  a  flight  of  steps,  wmch  communicated  with  the  top 
of  the  house,  but  which  were  taken  down  when  the  house  was 
altered,  where  there  is  still  remaining  a  walk  on  the  leads  with  a 
stone  balustrade,  which  tradition  said  was  that  he  made  use  of  as 
a  place  for  his  astronomical  observations." 

It  may  be  remarked  that  Sir  Bobert  Atkyns  makes  Friar 
Bacon's  death  to  have  taken  place  aj>.  1284,  wnich  corresponds 
to  the  date  given  by  some  foreign  writers,  but  our  historians  place 
the  event  eight  years  later. 

The  above  communication  I  deem  su£Bciently  curious  to  be 
preserved  in  the  archives  of  our  Olub.  C.  P. 
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Notice  of  some  rare  Bats^from  the  netghbourhood  of  GUmces- 
ter  and  Cheltenham. 

By  W.  V.  GuisB,  RL.S.,  F.G.S. 

I  have  the  pleasure  of  bringing  to  your  notice  to-day  three 
Bats,  whioh  are  deserving  of  regis^tioif  upon  the  records  of  our 
Society,  not  only  inasmuch  as  they  may  serve  for  the  commence- 
ment of  a  series  illustrative  of  our  local  Cheiroptera^  but  because 
they  are  all  of  somewhat  unusual  occurrence,  and  one,  V,  myita- 
einus^  is  amongst  the  rarest  of  our  indigenous  species. 

The  three  examples  to  which  I  allude  are  "FetperHUo  noHereri 
and  myHaeinuff  and  Ehinohphw  hippasideros.  For  the  first- 
named  species  I  am  indebted  to  Nathaniel  Skelton,  the  well-known 
taxidermist,  of  Cheltenham,  who  procured  it  in  the  neighbourhood 
of  that  town ;  while  I  had  myself  the  eood  fortune  to  obtain  the 
two  others  at  Elmore,  about  five  miles  from  Gloucester.  Of  these 
V.  myMtacinuB  is  by  £Eur  the  rarest ;  and  as  but  little  is  known  of 
its  habits,  the  story  of  its  capture  may  not  be  without  interest. 
In  the  beginning  of  the  last  month  (May),  I  had  for  some  days 
observed  a  small  bat  to  issue  from  between  the  fissures  of  some 
old  masonry  which  surrounds  a  pool  in  my  garden,  at  Elmore, 
and,  in  the  full  blaze  of  the  mid-day  sun,  to  hawk  over  the  sur&ce 
of  the  water,  flitting  backwards  ana  forwards  with  all  the  restless 
activity  of  its  race.  After  several  ineffectual  attempts  at  captur- 
ing the  little  animal,  J  at  length  succeeded  in  enclosing  it  in  my 
insect-net.  A  carefiil  comparison  with  the  descriptions  and  plates 
in  Professor  Bell's  work  on  the  British  Mammalia  seemed  to 
justify  me  in  referring  the  bat  to  the  rare  F.  Davhentonii,  of  which 
only  four  examples  are  recorded  in  the  above-named  work  as  hav- 
ing been  met  with  in  this  country.  Being  desirous,  however,  of 
obtaining  the  opinion  of  some  naturalist  more  competent  to  form 
a  correct  judgment  upon  the  matter  than  myself,  I  availed  myself 
of  the  opportunity  presented  by  a  meeting  of  the  Linnsean  Society 
to  submit  my  specimens  to  the  inspection  of  Professor  Bell  him- 
self, who  returned  them  duly  named  and  labelled,  and  accompanied 
by  a  note  in  which  occurs  the  following  passage : — *'  I  have  ex- 
amined your  bats  with  care,  and  feel  confident  I  have  riehtly 
named  them;  they  are  not  common.  I  was  a  little  doubtful 
at  first  about  Mystaeinus,  but  I  feel  now  almost  certain  that  I  am 
right  in  so  naming  the  specimen — this  is  the  rarest  of  them — but 
in  so  many  respects  it  resembles  JDaubentoniiy  that,  but  for  its 
smaller  size,  it  might  be  mistaken  for  it." 

Now,  having  regard  to  the  advantage  attaching  to  the  identifi- 
cation of  these  bats  by  so  eminent  an  authority  as  Professor  Bell, 
and  at  the  same  time,  keeping  in  view  the  object  towards  which 
it  especiaUy  behoves  us  as  local  naturalists  to  direct  our  attention,   f 


xu 


namely,  the  collecting  and  systematiBing  facts  in  illustration  of 
the  Natural  History  of  our  own  county,  I  propose  to  place  these 
specimens  in  the  hands  of  our  able  friend  and  Secretary  Professor 
Buckman^  for  deposition  in  the  Museum  of  the  Boyal  Agricultural 
College,  at  Cirencester,  where  they  may  serre  as  a  nucleus  for 
the  gradual  accumulation  of  the  entire  series  of  Cheiroptera 
indigenous  to  the  county  of  Gloucester. 
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On£  of  the  most  remarkable  fossils  assumed  to  be  distmctive  of  a 
partioular  geological  horizon,  and  which,  from  its  very  striking  out* 
Hne,  most  readily  impresses  itself  npon  the  mind,  is  the  BkynchoneUa 
<ictUa  of  the  Lias-marlstone,  a  Brachiopodons  shell  common  at 
Stinchcombe,  Chnrchdown,  and  other  localitieB  of  this  district,  and 
well  known  elsewhere.  Having  paid  considerable  attention  to  the 
class  to  which  it  belongs,  I  have  long  abandoned  the  common  practice 
of  placing  in  the  cabinet  only  those  specimens  which  chance  to  accord 
with  the  forms  figured  and  described  as  typical.  Instead  of  doing 
this,  I  have  selected,  as  good  examples,  those  which  manifestly  have 
not  been  crushed  or  injured  prior  to  their  entombment  and  petri- 
&ction ;  and  these  I  have  arranged  in  series  illustrative  of  specific 
development. 

This  mode  of  procedure  has  taught  me  that  the  species  under 
consideration  assumes  forms  varying  frt>m  that  under  which  it  is  most 
generally  known ;  and  it  has  led  me  to  beheve  that  several  so-called 
species  of  various  authors  are,  in  reality,  mere  varieties  of  this. 

All  who  have  attentively  studied  the  numerous  Terebratulid»  of 
the  Cotteswolds  will  have  experienced  the  difficulty  of  assigning 
satisfactorily  certain  anomalous  forms,  occuring  in  beds  ranging 
vertically  from  the  Pisolite,  or  even  lower,  to  the  Combrash,  to  such 
well-established  species  as  TerebrahUa  maxiUaia^  T,  perovcdis,  T. 
globata,  or  T.  intermedia,  and  will  remember  the  remarkable 
varieties  of  individual  character  presented  by  other  species,  as, 
for  example,  T.  jplicaia,  T,  simplex,  T,  fimbria,  and  T,  caHnata, 
sufficiently  striking  when  studied  in  solitary  examples^  but^  jn  an. 
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extensive  series,  not  suggestive  of  good  and  stable  specific  differences. 
The  variability  of  character  within  recognized  specific  limits,  then, 
being  well  known,  I  proceed  to  lay  claim  for  BhyncJionella  acida  to  as 
great  an  amount  of  indulgence,  in  this  respect,  as  for  any  of  its  con- 
geners, referring  in  evidence  to  the  specimens  figured  with  this  paper. 

Its  most  common  form  is  indubitably  that  figured  by  Sowerby 
and  other  authors,  which  occurs  in  the  Liaa-marlstone  of  Glou- 
cester and  Somerset,  in  the  Lias-marlstone  and  ironstone-series 
of  Yorkshire,  in  France,  part  of  Germany,  in  the  Macigno 
d*Aubange,  the  equivalent  of  those  deposits  in  Belgiimi,  Ac. ; 
but  this  I  shall  endeavour  to  show  in  the  sequel  to  be  an  immature 
form,  and  that,  in  the  succeeding  stages,  the  species  to  which  it 
belongs  attains  much  larger  dimensions,  and  a  higher  degree  of 
development,  than  in  the  marlstone,  although  in  that  stratum  it 
occasionally  assumes  characters  of  importance,  as  regards  our  present 
inquiries,  which  have  not  hitherto  been  formally  noticed. 

For  example,  it  sometimes  presents  two  mesial  folds,  as  in  PI.  I., 
Fig.  3,  from  Churchdown ;  and  three  mesial  folds,  as  in  PI.  I.,  Fig  2, 
from  Stinchcombe.  The  scarcity  of  similar  examples  is,  probably, 
not  so  much  attributable  to  their  rarity  as  to  the  intractable  nature  of 
the  matrix  in  which  they  are  imbedded,  which  renders  the  extraction 
of  its  most  simple  organic  forms  sufficiently  difficult  and  laborious, 
and  that  of  the  more  compHcated  still  more  so.  A  cursory  examina- 
tion will  suffice  to  show  that  the  examples  referred  to  cannot  be 
assigned  to  any  other  species  than  B,  acuta,  as  they  agree  perfectly 
with  the  typical  form  in  lateral  outline,  and  differ  from  it  in  no  other 
respect  than  in  the  number  of  mesial  folds. 


1.  RhTnchonella  acuta.  2.  Bhynchondla  bidens.  3.  Rhynchonella  triplicata. 

(Copied  from  Plate  XTTT.,  Phillipe*  Geology  of  Yorkshire.) 


On  comparing  these  with  the  figures  of  B,  acuta,  B.  htdem,  and  B, 
tri/plicaiay  of  Phillips,  from  the  marlstone  and  ironstone-series  of 


PLATE  I. 


^     ^ 


<#      # 


S.  J.  Mackie  Del. 

RHYNCHONELLiE 

In  the  Collection  of  J.  Jones,  Esq.,  of  Gloucester. 

Figs.    1—3.    Rhynchonella  acuta,  from  the  Lias  Marlstone. 
Figs.    4 — 3.    Hhynchonr-Ua  cynocephala,  from  the  "  Ccphalopodi 
Figs.  10—  li.  Rhynchonclla  cynocephala,  from  the  Upper  Lias  Si 
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Torksliire,  it  appears  to  me  that  the  author  has  merely  represented 
more  aged  examples  of  the  two  varieties  before  us  as  species  distinct 
from  the  first  named. 

Professor  Morris,  in  the  last  edition  of  his  "  Catalogue  of  British 
Fossils,"  treats  the  difference  of  a  plication,  more  or  less,  between 
B.  hidens  and  B>,  triplkata  as  unimportant,  although,  instead  of 
uniting  these  to  U,  acuta,  and  assigning  to  the  three  forms  one  specific 
name,  he  records  them  as  synonyms  of  B>,  variabilis y  one  of  the  most 
widely-diflftised  brachiopods  of  the  Lower  Liae,  and  of  which  I  doubt 
the  occurrence  in  the  marlstone  of  England  at  least. 

In  certain  localities,  as  at  Frocester,  a  yotmg  or  dwarfed  form  of 
JR>,  tetrahedra  constitutes  the  principal  bulk  of  large  masses  of  marl- 
stone,  and  has,  I  think,  been  mistaken  for  B,  variabilis ;  but  in  neither 
of  these  species  can  I  discover  any  features  at  all  suggestive  of  aflfinity 
with  that  under  consideration.  That  Professor  Morris  may  be  mis- 
taken is  not  improbable,  fix)m  the  fact  that  the  two  most  recent  writers 
on  the  Jurassic  formations  of  England  and  the  continent,  Oppel  and 
Quenstedt,  have  both  found  themselves  somewhat  perplexed  as  to 
the  true  aflfinities  of  these  forms,  perhaps,  to  some  extent,  in  conse- 
quence of  having  adopted,  without  due  examination,  his  views. 
Oppel,  in  his  observations  on  B,  variabilis  ("  Juraformation,"  p.  187), 
after  stating  that  it  is  found  in  the  Middle  as  well  as  the  Lower  Lias, 
remarks,  pertinently  enough  as  regards  the  object  of  the  present 
paper,  that,  "  in  Suabia  it  occurs  particularly  under  the  form  of  the 
biplicated  variety  (B.  bidens  of  Phillips),  which  is  found  also  at  the 
base  of  the  Middle  Lias  at  Boll,  Metzigen,  Hinterweiler,  and  Balingen, 
with  specimens  possessing  a  greater  mmiber  of  folds  (B,  variabilis  of 
Zieten,  p.  42,  f.  6,  and  B,  triplicata  of  Phillips). 

Bearing  in  mind  the  fact  that  JB.  variahilis  of  Zieten  is  not  the 
typical  form  recognized  by  Schlotheim  or  Davidson,  it  is  dear  that 
Dr.  Oppel  considers  the  forms  just  described  as  belonging  to  one 
species,  and,  in  his  observations  on  B.  variahilis  of  the  Lower  Lias 
(p.  121),  he  appears  disposed  to  limit  its  stratigraphical  range  to  the 
Lower  Lias  only,  in  which  case,  of  course,  they  are  not  varieties  of 
the  latter. 

Professor  Quenstedt,  in  like  manner,  in  his  recently-published 
"  Jura,"  treating  of  B,  bidens,  PhOlips,  seems  disposed  to  consider  it 
and  jK.  triplicata  as  varieties  of  JK.  acuta,  distinctly  pointing  out  theflj^ 
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general  resemblanoeB ;  although  derman  authors  generallj  agree  in 
stating  that  this  species  does  not  occur  in  the  Suabiui  Alps. 

Not  to  needlessly  multiply  quotations,  I  may  yet  briefly  state  that 
Davidson,  in  his  Monograph  on  British  Jurassic  Brachiopoda,  figures 
what  he  considers  to  be  the  B,  bidens  and  B,  triplicaia  of  Philips  as 
varieties  of  B,  vamahUU^  which  he  believes  to  range  through  the 
Lower  and  Middle  Lias  ;*  but,  unless  his  figures  are  taken  from  the 
original  specimens  of  Professor  Phillips  (and  these  were  very  ill 
drawn  by  the  last-named  gentleman),  I  discover  nothing  in  his  obser- 
vations upon  either  species  to  modify  the  conclusions  at  which  I  have 
arrived  from  a  comparison  of  the  observations  of  all  these  authors. 

Labyrinthine  as  appears  to  be  the  confrision  of  ideas  in  the  state- 
ments cited,  the  clue  appears  to  me  to  lie  within  grasp.  Let  us  re- 
member that  the  three  forms,  in  one  case,  occupy  the  same  zone, 
occasionally  occurring  together,  at  other  stages  or  places  one  or  other 
numerically  preponderating ;  that  the  difference  between  B,  acuta 
and  B,  hiden$,  in  the  opinions  of  authors  and  observers  in  every  way 
entitled  to  respect,  is  no  greater  than  between  the  latter  and  B.  tripli- 
cata,  being  one  of  degree  only  and  not  of  kind.  The  suggestion, 
therefore,  naturally  arises  that  they  may  really  pertain  to  one  species. 
Assuming  that  we  are  justified  in  arriving  at  this  conclusion,  all 
difficulties  vanish.  We  simply  learn  the  not  uninteresting  facts  in 
its  natural  history — ^that  the  geographical  distribution  of  one  of  tho 
most  characteristic  shells  of  the  stage  to  which  it  belongs  was  co- 
extensive with  that  of  many  of  its  usual  companions,  frY)m  which  it 
would  otherwise  appear  to  be  somewhat  unaccountably  separated ; 
and  that,  in  particular  portions  of  the  area  which  it  occupied,  it  at- 
tained to  degrees  of  development  denied  to  it  in  others. 

Having  pointed  out  instances  of  the  confrision  of  these  varieties 
with  species  of  lower  stratigraphical  range,  I  will  now  direct  atten- 
tion to  one  instance  of  B,  hidem  having  been  recorded  as  occurring  in 
a  bed  higher  than  that  in  which  it  is  usually  looked  for. 

Li  Phillips'  "  Geology  of  Yorkshire,"  this  marlstone  shell,  there 
first  figured  and  described,  is  stated,  at  page  157,  in  the  list  of  or- 
ganic remains  of  the  Laferior  Oolite,  to  have  been  found  by  Mr. 

*  In  this  mcmogp!t^h,  Mr.  Davidson  gives  his  reasons  from  considering  R, 
hidens  and  its  synonym  R.  triplictUoy  as  specificallj  different  from  R,  acutcu  His 
statements  on  tiiis  snlgect  should  be  refexred  to.  .^.^^^ .    GoOqIc 
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Ripley  in  the  Dogger,  at  Glaizedale.  I  have  little  donbt  that,  had 
Mr.  Ripley's  specimens  been  submitted  to  Cotteswoldian  geologists, 
they  wonld  have  been  named  B,  cynocephcda,  and  the  close  resemblance 
of  certain  forms  of  this  shell  to  the  former,  which  induced  a  practised 
observer  to  consider  both  specifically  identical,  su^ests  the  ex- 
pediency of  inquiring  whether  they  may  not  really  be  so. 

Mr.  Lycett  finds  B,  cynocephala  in  the  marly  beds  lying  at  the 
base  of  the  sands  which,  in  this  district,  usually  rest  upon  the  upper 
Lias,  as  at  Nailsworth  and  elsewhere,  although  it  has  long  been  con- 
sidered peculiar  to  the  "  Cephalopoda-bed"  above  those  sands.  It 
abounds  at  the  Horsepools,  Haresfield,  and  Frocester,  where  it  pre- 
sents three  similar  degrees  of  variety,  attained  to  by  those  B,  acuta 
in  the  marlstone.  From  the  thin  ferruginous  earthy  band  dividing, 
at  Haresfield,  the  "  Cephalopoda-bed,"  into  two  portions,  they  are 
most  readily  extracted ;  the  specimens  are  all  more  or  less  stunted  in 
growth  as  compared  with  those  from  above  or  below;  and  there 
principally  I  have  found  the  acute  variety.  The  only  recognizable 
feature  of  distinction  between  this  and  B,  a^mta  is,  that  in  the  former 
the  apex  is  not  so  much  elevated,  and  is  formed  by  a  less  acute  angle 
than  in  the  latter,  approximating  more  nearly  to  its  younger  forms ; 
although  this  difference  of  outline  may  partly  be  accounted  for,  by 
the  fact  that  the  marlstone,  in  the  one  case,  only  affords  us  casts, 
through  the  intractable  nature  of  the  matrix,  while  in  the  other  the 
shells  are  exceedingly  weU  preserved,  exhibiting  clearly  lines  of 
growth  and  perfect  details  of  the  states  of  maturity  at  which  they 
had  arrived. 

With  so  great  a  constancy  of  form  to  a  limited  set  of  specific  types 
as  to  perplex  us,  and  to  render  essential  the  considerations  of  strati- 
graphical  position  in  separating  them,  and  with  these  derived  from 
beds  almost  immediately  following  each  other,  it  is  not  clear  that 
valid  grounds  exist  for  their  separation.  All  these  forms  indisputably 
have  the  same  vertical  range ;  they  differ  in  no  greater  degree  from 
each  other  than  do  the  varieties  of  other  universally  acknowledged 
species.  They  appear  and  disappear  simultaneously  in  strata  of 
which  they  are  eveiywhere  some  of  the  most  remarkable  fossils,  and 
in  which  they  are  not  associated  with  others  that  resemble  them  so 
much  as  to  justify  the  confusion  of  nomenclature  which  has  hitherto 
prevailed  with  regard  to  them.     Why,  then,  should  we  make  four,  if  ^l^ 
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not  five,  species  of  that  which  is  one  only  ?  It  is  not  pretended  by 
naturalists  that  the  difference  of  a  fold  or  two  in  shells  of  this  genns 
marks  more  than  a  difference  of  age  or  of  development ;  hence,  as- 
suming the  foregone  conclusions  to  be  correct,  I  venture  to  state  that 
neither  of  the  forms  noticed  by  the  authorities  cited,  represents  the 
full  and  perfectly  developed  condition  of  this  species. 

In  a  certain  portion  of  the  usually  unfossiliferous  sands  near  Pains- 
wick,  intermediate  to  those  beds  in  which  B.  acuta  first  becomes 
known  to  us  and  those  in  which  JB.  cynocephala  disappears,  specimens 
occur  with  the  latter,  by  no  means  rare,  which,  on  the  principles  I 
have  endeavoured  to  elucidate,  must  be  referred  to  the  same  species. 
These  specimens  not  only  attain  to  a  much  greater  size,  but  assume 
three  or  four  mesial  folds  as  their  most  common  number.  I  have  not 
found  them  elsewhere,  nor  have  I  seen  them  in  any  other  collection 
than  my  own ;  but  this  happens  probably  from  their  having  been 
considered  unworthy  of  retention,  on  account  of  the  imperfect  state 
in  which  they  are  usually  found. 

I  would  remark,  in  conclusion,  as  lending  additional  force  to  my 
observations,  that  Mr.  Hull  considers  the  TerebratuUi  which  occurs  so 
abundantly  in  the  Frocester  and  Haresfield  bods*  with  R,  cynocephda 
to  be  identical — and  Mr.  Davidson  has,  I  believe,  adopted  this  view — 
with  T.  punctafUy  a  shell  which  occurs  in  the  marlstone  associated 
with  JB.  acuta ;  wo  cannot,  therefore,  be  sm^rized,  from  their  mani- 
fest community  of  habit,  that  these  two  s  >ecies  should  have,  gone 
through  time  together,  from  the  period  of  t  ^eir  first  creation  to  that 
of  their  final  extinction. 

I  trust  that  these  observations  on  the  natural  history  of  an  extinct 
Brachiopod  may  not  have  seemed  tedious :  but  I  believe  every  true 
geologist  will  appreciate  any  endeavours  to  clear  up  errors  or  con- 
fusion, however  small,  with  regard  to  any  of  his  "  time  and  tide" 
marks ;  while  the  possible  demonstration  of  the  wide  divergence  of 
varieties  from  their  assumed  typos,  as  exemplified  in  this  ancient 
species  under  varied  conditions  of  existence,  may  not  be  devoid  of  in- 
terest to  the  physiologist  in  his  investigation  of  phenomena  of  a 
similar  nature. 

*  IL  riinosa  and  i2.  fwrceUata^  also  middle  Lias  shells,  have  been  found  in  these 
bods  by  Dr.  Wright,  of  Cheltenham,  and  myself. 
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